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IMPORTANT ANNOUNCEMENT 
Page Charge Problem 


We have learned that some institutions have decided to ameliorate budget cuts by sud- 
denly stopping payment of page charges, after having honored them for decades. This will 
have a disastrous effect on the continuation of our journals. About 70% of the cost of pub- 
lishing comes from page charges and only 30% from subscriptions. This gives our journals a 
circulation five or six times as large as that for similar journals without page charges. If the 
page charges were abolished the subscription price for The Physical Review would have to be 
at least $600 per year and for Physical Review Letters it could rise to $175 per year with a 
circulation of perhaps 2000 instead of the present 13 000. Publishing in other journals 
would, of course, also increase their bulk and subscription rates. 

We do not understand the logic of withholding page charges. Does it mean that the institu- 
tions openly admit that their work does not merit the expense of publication, except as 
wasteful preprints, a format eminently suited for filing in trash baskets? We, on the other 
hand, strongly believe that research is not complete until it is properly published. It has been 
suggested that Government agencies subsidize journals or take them over altogether. In ad- 
dition to lowering research budgets, this would make the Government dictate the size of 
journals, causing delays and backlogs. The page-charge system leaves the control of journals 
in the hands of the community of research scientists, where it belongs. 

Until recently no more than one-sixth of the papers were published without collection of 
the page charge. Indeed, we consider it essential to provide an outlet for good papers from 
small institutions for which the page charges represent an excessive fraction of the research 
budget. 

We now fear that there will be a drastic drop in the fraction of the contributors that honor 
these charges (it has customarily been 85% in the past several years). Every 10-point drop in 
the percentage means a loss of about $70 000 in the second half of 1968 and double that in 
1969. Moreover, costs have risen faster than expected so that there is already an expected 
deficit in 1968 of about $200 000, for The Physical Review alone, in addition to the antici- 
pated page-charge losses. 


Emergency rules.—The Executive Committee of the American Physical Society 
at its meeting on September 26th resolved that the number of pages published in 
The Physical Review in 1969 should be dependent on the current page-charge 
income. 

Therefore, in order to avoid a catastrophic cessation of publication in the near 
future, it is necessary to know at an early stage of the publishing process what 
fraction of Articles will be covered by page charges. At the time of notification of 
acceptance by the Editor, the author will be asked to send to the publication 
office a statement indicating whether the page charge will be honored. This re- 
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quirement will be lifted when a more permanent solution of this problem has been 
found. 

Figures.—In order to give authors an insight into the cost of publishing their work we give 
here, in an oversimplified form, an account of the principal expenditures and receipts for 
The Physical Review for the first half of 1968. Please note that the amounts are only for half 
a year, covering 10 340 pages of text. 


Editorial office $ 85 000 
Editorial mechanics 89 000 
Composition 370 000 
Gratis reprints 27 000 
Preparation total $571 000 
Page charge receipts 


Printing and distribution $214 000 
Indexes 32 000 
$246 000 


Subscription income $184 000 


The picture is clear, a total deficit of $117 000 for the half-year. Next year subscription 
increases hopefully will take care of the deficit in the distribution part of the operation. Page 
charges must cover the cost of preparing the paper for printing. 

Editorial mechanics is the marking of manuscripts for the printer, reading proofs, and 
other routine operations performed skillfully at the American Institute of Physics. The Edit- 
orial office handled 1800 manuscripts, about 30 000 typewritten pages, for The Physical 
Review during the first half-year of 1968. Many papers pass several times over the Editor’s 
desk, and require extensive communication with authors and referees including costly phone 
calls. Copy editors read every word you write and check figures, notations, references, and 
nomenclature. The Editorial office is also engaged in studies to speed up and improve the 
flow and publication of manuscripts. 

We hope that research workers fully understand the page-charge problem, which is theirs, 
and that they will see to it that their institutions properly allocate page-charge payments in 
their budgets and thus end this threat to the existence of their journals. 


S. A. Goudsmit 
Editor-in-Chief 
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Analytic Subject Index for 1968 


Papers are indexed under the following headings. To assist in the location of specific items, an 
alphabetically arranged list with corresponding code numbers follows. The notation 5(2—5).1 


means 52.1, 53.1, 54.1, and 55.1, etc. 


10 Atoms, Molecules, and Related Topics 


Atomic Structure and Spectra (see also 15, 22, and 23) 

11.2 ‘Atomic Structure Theory 

11.4 Fine and Hyperfine Spectra (see also 5(2—5).1) 

11.6 X Rays (see also 42.1) 

Molecular Structure and Spectra (see also 15) 

12.5 Chemical Physics 

Atomic and Molecular Collisions 

13.2 With Incident lons 

13.4 With Incident Electrons 

Radiative Processes; Polarization and Resonance; Bremsstrahlung 
(see also 21) 

Positronium, Muonium, and Mesonic Atoms and Molecules (see 
also 25) 


20 Atoms, Nuclei, and Particles in Matter 


Magnetic Resonance (see also 14, 4(6—9).6, and 49.7) 
21.2 Paramagnetic Resonance 

21.4 Nuclear Resonance 

Spectra of Ions 

Stimulated Emission; Lasers and Masers (see also 44.4 and 62.4) 
23.2 Gas 

23.4 Solid 

Recoilless Absorption and Gamma-Ray Emission 
Positron Annihilation (see also 15) 

Electron and Ion Emission (see also 42.2) 

Range and Energy Loss (see also 13 and 43.2) 


30 Fluids, Thermodynamics, and Related Topics 


General Theory of Fluids (see also 41.1 and 51.4) 

Fluid Structure, Properties, and Dynamics (see also 33 and 35.5) 

32.2 Gases 

32.4 Liquids 

Thermodynamics and Statistical Physics (see also 42.4) 

33.5 Irreversible, Transport, and Stochastic Processes (see also 
45) 

Liquid and Solid Helium (see also 31) 

Plasmas (see also 41.1) 

35.5 Gas Discharges (see also 13) 

Atmospheric Physics (see also 61.2) 


40 Solids 
Collective Effects and Critical Phenomena (see also 4(6—9).1) 
41.1 Electron Correlations; Plasma Effects (see also 35) 
41.2 Critical Phenomena (see also 32.4 and 41.4) 
41.3 Long-Range Magnetic Order (see also 49) 


41.4 Superconductivity—Theory (see also 31) 

41.5 Superconductivity—Experiment 

Crystal Structure and Lattice Properties (see also 4(6—9).2) 

42.1 Structure and Symmetries; Diffraction 

42.2 Surfaces, Interfaces, and Films; Growth (see also 26) 

42.3 Lattice Dynamics (see also 45) 

42.4 Static Thermal and Mechanical Properties (see also 33) 

Imperfections and Impurities; Alloys (see also 4(6—9).3) 

43.1 Defects and Dislocations (see also 48.7) 

43.2 Radiation Damage (see also 27) 

43.3 Impurities (see also 43.5) 

43.4 Atomic Diffusion and Mobility (see also 33.5) 

43.5 Alloys (see also 43.3) 

Electronic Structure and Properties (see also 4(6—9).4) 

44.1 Electron States; Band Structure (see also 45) 

44.2 Electric and Magnetic Susceptibilities and Polarizations 
(see also 49.8) 

44.3 Optical Emission and Absorption (see also 11, 12, 22, and 
48.7) 

44.4 Optical Propagation and Properties (see also 23) 

Transport Properties (see also 33.5 and 4(6—9).5) 

45.1 Acoustical Propagation (see also 42.3) 

45.2 Thermal Conduction (see also 42.3) 

45.3 Electrical Conduction (see also 44.1) 

45.4 Magnetotransport Effects (see also 44.1) 

Metals and Semimetals (see also 49) 

46.1 Collective and Critical Effects (see also 41) 

46.2 Crystal Structure and Properties (see also 42) 

46.3 Imperfections and Impurities; Alloys (see also 43) 

46.4 Electronic Structure and Properties (see also 44) 

46.5 Transport Properties (see also 45) 

46.6 Atoms, Nuclei, and Particles in Metals (see also 20) 

46.7 Semimetals 

Semiconductors 

47.1 Collective and Critical Effects (see also 41) 

47.2 Crystal Structure and Properties (see also 42) 

47.3 Imperfections and Impurities; Doping (see also 43) 

47.4 Electronic Structure and Properties (see also 44) 

47.5 Transport Properties (see also 45) 

47.6 Atoms, Nuclei, and Particles in Semiconductors (see also 20) 

Insulators (see also 34 and 49) 

48.1 Collective and Critical Effects (see also 41) 

48.2 Crystal Structure and Properties (see also 42) 

48.3 Imperfections and Impurities; Amorphous Solids (see 
also 43) 

48.4 Electronic Structure and Properties (see also 44) 

48.5 Transport Properties (see also 45) 

48.6 Atoms, Nuclei, and Particles in Insulators (see also 20) 

48.7 Color Centers (see also 43.2) 
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49 Magnetic Materials and Ferroelectrics (see also 41.3) 


49.1 Collective and Critical Effects (see also 41) 

49.2 Crystal Structure and Properties (see also 42) 

49.3 Imperfections and Impurities; Alloys (see also 43) 

49.4 Electronic Structure and Properties (see also 44) 

49.5 Transport Properties (see also 45) 

49.6 Atoms, Nuclei, and Particles in Magnetic Materials (see also 
20) 

49.7 Ferro-, Ferri-, and Antiferromagnetic Resonance (see also 
21) 

49.8 Ferroelectrics (see also 44.2) 


50 Nuclei 


Nuclear Theory 

51.2 Nuclear Structure 

51.4 Nuclear Matter (see also 31) 

51.6 Nuclear Reactions and Scattering (see also 65) 

Nuclei with A <5 

52.1 Properties; Mass, Abundance, Moments, and Spin (see 
also 11.4 and 21.4) 

52.2 Spectroscopy; Decay, Energy Levels, and Transitions 

$2.3 Nuclear Reactions and Scattering—of Photons 

52.4 of Leptons 

$2.5 of Mesons and Hyperons 

52.6 ———of Nucleons 

52.7 ———of Deuterons and Tritons 

52.8 of He? and Hea) 

Nuclei with 6<A < 19 

53.1 Properties; Mass, Abundance, Moments, and Spin (see 
also 11.4 and 21.4) 

53.2 Spectroscopy; Decay, Energy Levels, and Transitions 

53.3 Nuclear Reactions and Scattering—of Photons 

53.4 of Leptons, Mesons, and Hyperons 

53.5 ———of Protons 

53.6 of Neutrons 

$3.7 of Deuterons and Tritons 

53.8 ———of He’ and He(a) 

53.9 of Heavy Nuclei 

Nuclei with 20 <A < 89 

54.1 Properties; Mass, Abundance, Moments, and Spin 
(see also 11.4 and 21.4) 

54.2 Spectroscopy; Decay, Energy Levels, and Transitions 

$4.3 Nuclear Reactions and Scattering—of Photons 

54.4 —-—of Leptons, Mesons, and Hyperons 

54.5 ———of Protons 

54.6 of Neutrons 


ANALYTIC SUBJECT INDEX 


54.7 ———of Deuterons and Tritons 

54.8 ——of He’ and Hea) 

54.9. ———of Heavy Nuclei 

Nuclei with 90 <A 

55.1 Properties; Mass, Abundance, Moments, and Spin (see 
also 11.4 and 21.4) 

$5.2 Spectroscopy; Decay, Energy Levels, and Transitions 

55.3 Nuclear Reactions and Scattering—of Photons 

55.4 -——of Leptons, Mesons, and Hyperons 

55.5 ———of Protons 

55.6 ——of Neutrons 

55.7 of Deuterons and Tritons 

55.8 ———of He? and Hea) 

55.9 of Heavy Nuclei 

Nuclear Fission 


60 Elementary Particles and Fields 


Extraterrestrial Physics; Gravitation 

61.2 Cosmic Rays (see also 61.4) 

61.4 Astrophysics (see also 61.2 and 61.6) 

61.6 Gravitation and General Relativity 

Classical Physics and Quantum Theory 

62.2 Mechanics and Acoustics; Special Relativity (see also 45.1) 

62.4 Electromagnetism and Optics (see also 23, 44.4, and 62.8) 

62.6 General Quantum Mechanics (see also 62.8) 

62.8 Quantum Electrodynamics and Other Field Theories (see 
also 62.4, 62.6, and 64.4) 

Interactions and Properties (Experiment) (see also 61.2) 

63.2 Weak 

63.4 Electromagnetic 

63.6 Strong. Induced by Baryons (see also 52.6) 

63.8 Strong-——lInduced by Mesons (see also 52.5) 

Interactions and Properties (Theory) 

64.2 Weak 

64.4 Electromagnetic 

64.6 Strong (General) 

64.7 Strong (Baryon No. = 0) 

64.8 Strong (Baryon No. = 1) 

64.9 Strong (Baryon No. > 2) (see also 51.6) 

Scattering Theory (see also 51.6) 

65.5 Asymptotic Behavior with Energy 

Symmetries and Invariance Principles 

66.2 Applications to Weak and Electromagnetic Interactions 

60.4 Applications to Strong Interactions 


70 Errata 


Subject Division of The Physical Review 


EACH monthly volume of The Physical Review consists of five text issues and one index 
issue. Each text issue is devoted to a specific subject matter as follows (the capitalized 
word is a short title): 


(1) ATOMS: Atoms; Molecules; Fluids; Plasmas. [Index categories 10, 30] 
(2) SOLIDS I: Atoms, Ions, Nuclei, etc. in Matter; Collective Effects in Solids; Magnetic 


Materials; Ferroelectrics. [20, 41, 49] 


(3) SOLIDS II: Solid-State Physics not in No. 2. [42—48] 
(4) NUCLEI: Nuclear Structure, Properties, Reactions, and Scattering. [50] 
(5) PARTICLES: Elementary Particles; Fields; Relativity. [60] 
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Acoustics 

Adsorption 

Alloys 

Amorphous Solids 
Antiferroelectric Phenomena 
Antiferromagnetism 
Antiferromagnetic Resonance 
Astrophysics 

Atmospheric Physics 

Atomic Beams 

Atomic Mass and Abundance 
Atomic Structure and Spectra 
Atomic Structure Theory 
Auger Effect 

Band Structure 

Beta Decay 

Bosons, Elementary 

Bosons in Fluids 
Bremsstrahlung 

Brownian Motion 

Cerenkov Effect 

Chemical Effects 

Classical Mechanics 

Cold Emission 

Collective Effects in Solids 
Collective Model of Nuclei 


Collision Processes (see also Scattering) 


Colloids 

Color Centers 

Compton Effect 
Conduction, Electrical 
Conduction, Thermal 
Constants 

Cosmic Radiation 
Cosmology 

Coulomb Excitation 

Critical Phenomena 
Cryogenics 

Crystal Fields 

Crystal Structure and Symmetries 
Crystalline State 

Cyclotron Resonance 
Defects 

de Haas—van Alphen Effect 
Diamagnetism 

Dielectrics and Dielectric Properties 
Diffraction, Electron 
Diffraction, Neutron 
Diffraction, Optical and Microwave 
Diffraction, X-Ray 

Diffusion 

Dislocations 

Dispersion, Optical 
Dispersion Relations 
Dissociation of Molecules 
Dynamics 

Elasticity and Plasticity 
Elasto-Optic Effect 

Electrets 

Electric Breakdown in Fluids 
Electric Breakdown in Solids 


Alphabetical Subject Index 


For identification of code numbers, see the preceding Analytic Subject Index. Note that a reference to a major 
group (e.g., 40) is to be construed as a reference to all subjects in the group (41—49); a reference to an integral num- 
ber (e.g., 41) is to be construed to include its decimal subgroups (41.1, 41.2, etc.); a reference of the form 5(2—5).1 
is to be construed as 52.1, 53.1, 54.1, and 55.1. 


11.2 

il 

44.1, 4(6—9).4 
$1.6, 5(2—S).2 
60 


31, 34 

14, 62.8 

33.5 

27, 62.4 

12.5 

62.2 

26 

41, 4(6-—9).1 
$1.2, 51.4 

13 

12.5 

48.7 

11.6, 62.8 
45.3, 4(6—9).5 
45.2, 4(6—9).5 
62 

61.2, 61.4 
61.4, 61.6 

53, 54, 55 

33, 41.2, 4(6—9).1 
33, 34, 41.4, 41.5 
22, 44 

42.1 

40 

45.4, 4(6—9).5 
43.1, 4(6—9).3 
44.1, 46.4, 49.4 
44.2, 4(6—9).4 
44.2, 4(7—9).4, 49.8 
13.4, 42.1 
32.4, 42.1, 49 
42.1, 62.4 
42.1 

33.5, 43.4 
43.1 

44.4, 62.4 

65 

12, 13 

62.2 

42.4, 4(6-—9).2 
44.4, 4(6—9).4 
49.8 

35.5 

44.2 


Electrical Conductivity 
Electrical Discharges 
Electrical Properties of Solids 
Electrical Resistance 
Electrodynamics 
Electroluminescence 
Electromagnetic Interactions 
Electromagnetic Theory 
Electromagnetic Waves 
Electromagnetism 
Electron Correlations in Solids 
Electron Diffraction 
Electron Emission 
Electron Gas 

Electron Optics 

Electron Spin Resonance 
Electron States 

Electronic Properties of Solids 
Electro-Optical Effects 
Electrostriction 
Elementary-Particle Interactions 
Elementary-Particle Symmetries 
Emulsions 

Emissivity 

Energy Loss of Particles 
Energy States of Atoms 
Energy States of Molecules 
Energy States of Nuclei 
Entropy 

Equations of State 

Errata 

Evaporation 

Excitation of Atoms 
Excitation of Molecules 
Excitation of Nuclei 
Excitons 

F Centers 

Faraday Effect 

Fermi Surface 

Fermions, Elementary 
Fermions in Matter 
Ferrimagnetic Resonance 
Ferrimagnetism 

Ferrites 

Ferroelectric Phenomena 
Ferromagnetic Resonance 
Ferromagnetism 

Field Emission 

Field Theory 

Films, Properties 

Fine Structure 

Fission, Nuclear 
Fluctuation Phenomena 
Fluid Dynamics 

Fluids, Theory of 
Fluorescence 

Fusion, Nuclear 
Galvanomagnetic Effect 
Gas Discharges 

Gases 

Geophysics 


45.3, 4(6—9).5 
26, 35.5 

44.2, 45.3 
45.3, 4(6—9).5 
62.4, 62.8 
44.3, 4(7-9).4 
62.8, 63.4, 64.4, 66.2 
62.4 

23, 44.4, 62.4 
62.4 

41.1, 4(6-9).1 
13.4, 42.1 

26 

31, 35, 41.1, 46.1 
62.4 

14, 21.2, 4(6-9).6 
32.4, 44.1, 4(6-9).4 
44, 4(6—9).4 
44.4, 4(6-9).4 
44.2, 4(6-9).4 
63, 64, 65 

66 

27 

26, 44.3 

27 

11 

12 

51, 5(2-5).2 

33 

33 

70 

32 

11, 13, 14 

12, 13, 14 

50 

44.3 

48.7 

44.4, 4(7-9).4 
44.1, 46.4, 47.4 
51.4, 60 

31, 41.1, 4(6—9).1 
49.7 

49 

49 

49.8 

49.7 

41.3, 49 

26 

61.6, 62.4, 62.8 
42.2 

11.4 

56 

33.5 

30 

31, 32 

44.3, 4(7-9).4 
35, 52 

45.4 

35.5 

32.2 

36, 61 
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Glasses 

Gravitation 
Gyromagnetization 

Hall Effect 

Heat Capacity 

Heat Conduction 

Heat of Dissociation and Formation 
Heat of Fusion 

Heat of Vaporization 

Heavy Nuclei, Scattering and Reactions 
Helium, Liquid and Solid 
Hydrodynamics 

Hyperfine Structure 
Hyperfragments 

Hyperons 

Hysteresis 

Imperfections in Solids 
Impurities in Solids 
Insulators 

Interfaces 

Internal Conversion 

Internal Friction 

Interstitials 

Ion Emission 

Ionic Collisions 

Ionization 

Ionosphere 

Ions 

Ions and Electrons, Mobility 
Ions in Solids 

Irreversible Processes 
Isobars, Nucleonic 

Isomers, Molecular 

Isomers, Nuclear 

Junctions 

Kinetic Theory of Gases 
Lasers 

Lattice Dynamics 

Liquid Helium 

Liquids 

Long-Range Order 
Low-Temperature Phenomena 
Luminescence 

Magnetic Breakdown 
Magnetic Fields 

Magnetic Materials 

Magnetic Moments 

Magnetic Properties 
Magnetic Resonance 
Magnetoacoustic Effects 
Magnetoelectric Properties 
Magnetohydrodynamics 
Magnetomechanical Effects 
Magneto-Optical Effects 
Magnetoresistance 
Magnetostriction 
Magnetothermal Effects 
Magnetotransport Effects 
Magnons 

Many-Body Theory 
Many-Body Theory of Nuclei 
Masers 

Mass Defects 

Mass Spectroscopy 
Mechanics 

Mechanical Properties of Solids 
Mesonic Atoms and Molecules 
Metals 

Metastable Atoms 
Metastable Molecules 


42, 48.3 

61.6 

21.4 

45.4, 46.5, 47.5, 49.5 
33, 42.4 

33.5, 45.2, 4(6—9).5 
12, 33 

32, 33, 42.4 

32, 33, 42.4 
5(3-5).9 

34 

32 

11.4, 22, 5(2-5).1 
52.5, 53.4, 60 

52.5, 5(3-5S).4, 60 
49 

43 


43.3, 4(6-9).3 
26 

13.2 

13, 26, 35.5 
36 

13, 22, 35 

13, 43.4 

22, 27 

33.5, 45 

63.6, 63.8, 64.6 
12 


$(2-5).2 
42.2, 47.5 
32.2, 33 

23, 44.4 

42.3, 4(6-—9).2 
34 


32.4 

41.3, 41.4, 49.8 

34, 41.4, 41.5 

44.3, 4(7-9).4 

44.2 

62.4 
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Hysteresis in Superconductors. II. Effect of Surface Ener- 
gies on the Shielding and Field-Retaining Properties of 
Hollow Cylinders of Type-I Superconductors—Donald G. 
Schweitzer. 173, 461 (1968) 

Magnetic Transitions of Superconducting Thin Films and 
Foils. I. Lead—G. D. Cody and R. E. Miller. 173, 481 
(1968) 

Magnetic Transitions of Superconducting Thin Films and 
Foils. 1. Tin—R. E. Miller and G. D. Cody. 173, 494 
(1968) 

Effect of Temperature and of Substitutional Mo on the Mag- 
netic Behavior of Superconducting Nb—R. A. French and 
J. Lowell. 173, 504 (1968) 

Ultrasonic Attenuation in Superconducting Mercury and 
Mercury-Cadmium Single Crystals—C, P. Newcomb and 
R. W. Shaw. 173, 509 (1968) 

Experimental Upper Limit on the Magnetic Monopole Mo- 
ment of Electrons, Protons, and Neutrons, Utilizing a 
Superconducting Quantum Interferometer—Lorin L. Vant- 
Hull. 173, 1412 (1968) 


42 CRYSTAL STRUCTURE AND LATTICE 
PROPERTIES (see also 4(6-9).2) 


42.1 Structure and Symmetries; Diffraction 





Stable Potential Minima and the Jahn-Teller Interaction— 
P. Wysling and K. A. Miller. 173, 327 (1968) 

Effect of Pressure on the Polymorphism and Melting Points 
of the Thallous Halides—Carl W. F. T. Pistorius and J. B. 
Clark. 173, 692 (1968) 

Raman Spectrum of LaBr,;—C. K. Asawa. 173, 869 (1968) 


42.2 Surfaces, Interfaces, and Films; Growth 


(see also 26) 


Calculation of the Anharmonic Damping of Rayleigh Surface 
Modes—A. A. Maradudin and D. L. Mills. 173, 881 (1968) 





42.3 Lattice Dynamics (see also 45) 





Erratum: Second-Harmonic Generation of Microwave 
Phonons in Quartz and Sapphire—Paul H. Carr. [169, 719 
(1968)] 173, 325 (1968) 

Effects Seen in the Passage of Positively Charged Ions 

through Single Crystals—R. E. Holland and D. S. Gemmell. 

173, 344 (1968) 


1817 


Lattice-Dynamical Properties of Fe*’ Impurity Atoms in Pt, 
Pd, and Cu from Precision Measurements of Mossbauer 
Fractions—Rudi H. Nussbaum, Donald G. Howard, Wi!bur 
L. Nees, and Charles F. Steen. 173, 653 (1968) 

Phonon Dispersion Curves by Raman Scattering in SiC, 
Polytypes 3C, 4H, 6H, 15R, and 21R—D. W. Feldman, 
James H. Parker, Jr., W. J. Choyke, and Lyle Patrick. 
173, 787 (1968) 

Symmetry and Reststrahlen in Elemental Crystals—Richard 
Zallen. 173, 824 (1968) 

Optical Phonons and Dynamic Charge in Trigonal Se and Te 
—Inan Chen and Richard Zallen. 173, 833 (1968) 

Optical Phonons of Yttrium Aluminum Garnet—J. P. Hurrell, 
S. P. 8. Porto, I. F. Chang, S. S. Mitra, and R. P. Bauman. 
173, 851 (1968) 

Some Features of the Temperature Dependence of Infrared 
Absorption by Localized Vibrational Modes—A. E. Hughes. 
173, 860 (1968) 

Isotope Effects in the Lattice Constant and Thermal Ex- 
pansion of *°Ne and **Ne Single Crystals—D. N. Batchelder, 
D. L. Losee, and R. O. Simmons. 173, 873 (1968) 

Calculation of the Anharmonic Damping of Rayleigh Surface 
Modes—A. A. Maradudin and D. L. Mills. 173, 881 (1968) 

Erratum: Towards a Quantum Many-Body Theory of Lattice 
Dynamics. I. Collective Fluctuation Approximation—N. S. 
Gillis and N. R. Werthamer. (167, 607 (1968)] 173, 918 
(1968) 


42.4 Static Thermal and Mechanical Properties 
(see also 33) 


Heat Capacity of a-Manganese from 0.2 to 0.4.K—B. D. 
Martin and C. V. Heer. 173, 631 (1968) 

Steady-State, ac-Temperature Calorimetry—Paul F. Sul- 
livan and G. Seidel. 173, 679 (1968) 

Dispersion in the Nonlinear Susceptibility of GaP near the 
Reststrahl Band—W. L. Faust, C. H. Henry, and R. H. 
Eick. 173, 781 (1968) 

Isotope Effects in the Lattice Constant and Thermal Ex- 
pansion of 7°Ne and “Ne Single Crystals—D. N. Batchelder, 
D. L. Losee, and R. O. Simmons. 173, 873 (1968) 





43 IMPERFECTIONS AND IMPURITIES; ALLOYS 
(see also 4(6-9).3) 


43.1 Defects and Dislocations (see also 48.7) 





Comparison of Defects Injected into Platinum by Quenching 
and by Radiation Doping—J. J. Jackson and K. Herschbach. 


173, 664 (1968) 
Electronic Energy States of Dislocations in CdS-Type Semi- 
conductors—R. R. Holmes and C. Elbaum. 173, 803 (1968) 


43.2 Radiation Damage (see also 27) 





Partition of the Average Energy Deposited in Germanium 
as a Function of Incident Neutron Energy—Allan R, Sattler 
and Frederick L. Vook. 173, 435 (1968) 

Comparison of Defects Injected into Platinum by Quenching 
and by Radiation Doping—J. J. Jackson and K. Herschbach. 
173, 664 (1968) 

Photoconductivity Studies of Defects in Silicon: Divacancy- 
Associated Energy Levels—A. H. Kalma and J. C. Corelli. 
173, 734 (1968) 

Erratum: Subthreshold Electron Damage in n-Type Ger- 
manium—Y. Chen and J. W. MacKay. [167, 745 (1968)} 173, 
918 (1968) 
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43.3 Impurities (see also 43.5) 





. Paramagnetic-Resonance Studies of Rare-Earth Impurities 
in I-VI Compounds—R. K. Watts and W. C. Holton. 173, 
417 (1968) 

Temperature-Dependent Internal Field Distribution and 
Magnetic Susceptibility of a Dilute Ising Spin System— 
Michael W. Klein. 173, 552 (1968) 

Nuclear-Magnetic-Resonance Studies of Mn® in Ni-Mn 
Alloys—R. L. Streever. 173, 591 (1968) 

Kondo Problem at Low Temperatures—S. Doniach. 173, 

599 (1968) 

Lattice-Dynamical Properties of Fe*' Impurity Atoms in Pt, 
Pd, and Cu from Precision Measurements of Mossbauer 
Fractions—Rudi H. Nussbaum, Donald G. Howard, Wilbur 

L. Nees, and Charles F. Steen. 173, 653 (1968) 

Concentration Quenching of Luminescence by Donors or 
Acceptors in Gallium Phosphide and the Impurity- Band 
Auger Model—J. C. Tsang, P. J. Dean, and P. T. Lands- 

berg. 173, 814 (1968) 


43.5 Alloys (see also 43.3) 





Temperature-Dependent Internal Field Distribution and 
Magnetic Susceptibility of a Dilute Ising Spin System— 
Michael W. Klein. 173, 552 (1968) 


44 ELECTRONIC STRUCTURE AND PROPERTIES 
(see also 4(6-9).4) 


44.1 Electron States; Band Structure (see also 45) 





Optical Absorption and Energy Loss in Sodium in the Hartree 
Approximation—E-Ni Foo and J. J. Hopfield. 173, 635 
(1968) 

Electro-Optic Measurements of PbS, PbSe, and PbTe—D. E. 
Aspnes and M. Cardona. 173, 714 (1968) 

Magnetic Energy Levels in.an Energy Band with Inversion 
Asymmetry Splitting—Laura M. Roth. 173, 755 (1968) 

Erratum: Investigation of Energy- Band Structures and 
Electronic Properties of PbS and PbSe—Sohrab Rabii. 

(167, 801 (1968)] 173, 918 (1968) 


44.2 Electric and Magnetic Susceptibilities and 
Polarizations (see also 49.8) 








Magnetic Properties of Uranium Compounds with Elements 
of the VA and VIA Groups. I. Compounds of UX Type— 
J. Grunzweig-Genossar, M. Kuznietz, and F. Friedman. 
173, 562 (1968) 

Antiferromagnetism and the Magnetic Phase Diagram of 
GdAlO,—K. W. Blazey and H. Rohrer. 173, 574 (1968) 

Pressure and Temperature Dependence of the Dielectric 
Properties of Hydrogen-Bonded Ferroelectrics: 
LiH;(SeO,), and LiD;(SeO,),—G. A. Samara. 173, 605 (1968) 

Erratum: Effective Magnetic Field in Metals—J. I. Kaplan 
and M. L. Glasser. (170, 649 (1968)}] 173, 918 (1968) 


44.3 Optical Emission and Absorption (see also 11, 12, 
22, and 48. 





Optical Absorption and Energy Loss in Sodium in the Hartre: 
Approximation—E-Ni Foo and J. J. Hopfield. 173, 635 
1968, 
storey tikniies between Chromium Ions in Nonequivalent 
Sites in Li,Ge,;0,,;—Richard C. Powell. 173, 358 (1968) 
Electro-Optic Measurements of PbS, PbSe, and PbTe—D. E. 
Aspnes and M. Cardona. 173, 714 (1968) 
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Photoconductivity Studies of Defects in Silicon: Divacancy- 
Associated Energy Levels—A. H. Kalma and J. C. Corelli. 
173, 734 (1968) 

Effects of Current Flow on the Optical Absorption of a Semi- 
conductor—Carl A. Baumgardner and Truman O. Woodruff. 
173, 746 (1968) 

Symmetry and Reststrahlen in Elemental Crystalse—Richard 
Zallen. 173, 824 (1968) 

Some Features of the Temperature Dependence of Infrared 
Absorption by Localized Vibrational Modes—A. E. Hughes. 
173, 860 (1968) 


44.4 Optical Propagation and Properties (see also 23) 





Dispersion in the Nonlinear Susceptibility of GaP near the 
Reststrahl Band—W. L. Faust, C. H. Henry, and R. H. 
Eick. 173, 781 (1968) 

Raman Spectrum of LaBr;—C. K. Asawa. 173, 869 (1968) 

Propagation of an Intense Light Beam in a Nonlinear Medium 
—Chen-Show Wang. 173, 908 (1968) 


45 TRANSPORT PROPERTIES 
(see also 33.5 and 4(6-9).5) 


45.1 Acoustical Propagation (see also 42.3) 





Erratum: Second-Harmonic Generation of Microwave 
Phonons in Quartz and Sapphire—Paul H. Carr. [169, 719 
(1968)}) 173, 325 (1968) 

Nonlinear Effect in the Shear-Wave Attenuation near T; in 
Superconductors—K. Fossheim. 173, 526 (1968) 

Ultrasonic Attenuation near the Critical Point of MnF,— 

J. R. Neighbours and R. W. Moss. 173, 542 (1968) 

Magnetoacoustic Effect in Potassium—J. Roger Peverley. 
173, 689 (1968) 

Acoustic Attenuation in Solids—R. Kishore. 173, 856 (1968) 


45.3 Electrical Conduction (see also 44.1) 





Field-Controlled Photogeneration and Free-Carrier Trans- 
port in Amorphous Selenium Films—Mark D. Tabak and 
Peter J. Warter, Jr. 173, 899 (1968) 


45.4 Magneto- Transport Effects (see also 44.1) 





Magnetoacoustic Effect in Potassium—J. Roger Peverley. 
173, 689 (1968) 

Magnetic Energy Levels in an Energy Band with Inversion 
Asymmetry Splitting—Laura M. Roth. 173, 755 (1968) 

Magnetoresistance of Undoped »-Type Gallium Arsenide at 
Low Temperatures—L. Halbo and R»J. Sladek. 173, 794 
(1968) 


46 METALS AND SEMIMETALS (see also 49) 


46.1 Collective and Critical Effects (see also 41) 





Fermi- Liquid Effects on Plasma Wave Propagation in 
Metals—S. C. Ying and J. J. Quinn. 173, 473 (1968) 


46.3 Imperfections and Impurities; Alloys 


Kondo Problem at Low Temperatures—S. Doniach. 173, 
599 (1968) 
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Transmission Electron Spin Resonance in Dilute Copper- 
Chromium Alloys—P. Monod and S. Schultz. 173, 645 
(1968) 

Lattice-Dynamical Properties of Fe*’ Impurity Atoms in Pt, 
Pd, and Cu from Precision Measurements of Mossbauer 
Fractions—Rudi H. Nussbaum, Donald G. Howard, Wilbur 
L. Nees, and Charles F. Steen. 173, 653 (1968) 

Comparison of Defects Injected into Platinum by Quenching 
and by Radiation Doping—J. J. Jackson and K, Herschbach. 
173, 664 (1968) 


46.4 Electronic Structure and Properties (see also 44) 





Heat Capacity of a-Manganese from 0.2 to 0.4°K—B. D. 
Martin and C. V. Heer. 173, 631 (1968) 

Optical Absorption and Energy Loss in Sodium in the Hartre 
Approximation—E-Ni Foo and J. J. Hopfield. 173, 635 
(1968) 

High- Field Galvanomagnetic Properties of Niobium—W. A. 
Reed and R. R. Soden. 173, 677 (1968) 

Steady-State, ac-Temperature Calorimetry—Paul F. Sul- 
livan and G. Seidel. 173, 679 (1968) 

Erratum: Effective Magnetic Field in Metals—J. I. Kaplan 
and M. L. Glasser. [170, 649 (1968)] 173, 918 (1968) 


46.5 Transport Properties (see also 45) 





Magnetoacoustic Effect in Potassium—J. Roger Peverley. 
173, 689 (1968) 


46.6 Atoms, Nuclei, and Particles in Metals 
(see also 20) 





Radiationless Annihilation of Positrons in Lead—Sakae 
Shimizu, Takeshi Mukoyama, and Yasuyuki Nakayama. 173, 
405 (1968) 


47 SEMICONDUCTORS 
47.1 Collective and Critical Effects (see also 41) 





Dielectric Singularity of @-Sn—L. Liu and David Brust. 173, 
777 (1968) 


47.2 Crystal Structure and Properties (see also 42) 





Optical Phonons and Dynamic Charge in Trigonal Se and Te 
—Inan Chen and Richard Zallen. 173, 833 (1968) 


47.3 Imperfections and Impurities; Doping (see also 43) 





Paramagnetic-Resonance Studies of Rare-Earth Impurities 
in II-VI Compounds—R, K. Watts and W. C. Holton. 173, 
417 (1968) 

Photogeneration of Carriers in Vitreous Selenium—D. M. 
Pai and S. W. Ing, Jr. 173, 729 (1968) 

Photoconductivity Studies of Defects in Silicon: Divacancy- 
Associated Energy Levels—A. H. Kalma and J. C. Corelli. 
173, 734 (1968) 

Optical Absorption due to Inter-Conduction-Minimum Tran- 
sitions in Gallium Arsenide—Ivar Balslev. 173, 762 (1968) 

Photoconductivity Associated with Indium Acceptors in 
Silicon—J. S. Blakemore and C. E. Sarver. 173, 767 (1968) 
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Dielectric Singularity of @-Sn—L. Liu and David Brust. 173, 
777 (1968) 

Magnetoresistance of Undoped n-Type Gallium Arsenide at 
Low Temperatures—L. Halbo and R. J. Sladek. 173, 794 
(1968) 

Electronic Energy States of Dislocations in CdS-Type Semi- 
conductors—R. R. Holmes and C. Elbaum. 173, 803 (1968) 

Concentration Quenching of Luminescence by Donors or 
Acceptors in Gallium Phosphide and the Impurity- Band 
Auger Model—J. C. Tsang, P. J. Dean, and P. T. Lands- 
berg. 173, 814 (1968) 

Erratum: Subthreshold Electron Damage in n-Type Ger- 
manium—Y. Chen and J. W. MacKay. [167, 745 (1968)] 173, 
918 (1968) 


47.4 Electronic Structure and Properties (see also 44) 





Tuning of PbSe Lasers by Hydrostatic Pressure from 8 to 
22 u—J. M. Besson, William Paul, and A. R. Calawa. 173, 
699 (1968) 

Electro-Optic Measurements of PbS, PbSe, and PbTe—D. E. 
Aspnes and M. Cardona. 173, 714 (1968) 

Effects of Current Flow on the Optical Absorption of a Semi- 
conductor—Carl A. Baumgardner and Truman O. Woodruff. 

173, 746 (1968) 

Optical Absorption due to Inter-Conduction-Minimum Tran- 
sitions in Gallium Arsenide—Ivar Balslev. 173, 762 (1968) 

Magnetoresistance in Semiconducting Strontium Titanate— 
O. N. Tufte and E. L. Stelzer. 173, 775 (1968) 

Dielectric Singularity of 2-Sn—L. Liu and David Brust. 173, 
777 (1968) 

Dispersion in the Nonlinear Susceptibility of GaP near the 
Reststrahl Band—W. L. Faust, C. H. Henry, and R. H. 
Eick. 173, 781 (1968) 

Electronic Energy States of Dislocations in CdS-Type Semi- 
conductors—R. R. Holmes and C. Elbaum. 173, 803 (1968) 

Concentration Quenching of Luminescence by Donors or 
Acceptors in Gallium Phosphide and the Impurity- Band 
Auger Model—J. C. Tsang, P. J. Dean, and P. T. Lands- 
berg. 173, 814 (1968) 

Optical Phonons and Dynamic Charge in Trigonal Se and Te 
—Inan Chen and Richard Zallen. 173, 833 (1968) 

Erratum: Investigation of Energy-Band Structures and 
Electronic Properties of PbS and PbSe—Sohrab Rabii. 
(167, 801 (1968)} 173, 918 (1968) 


47.5 Transport Properties (see also 45) 





Photogeneration of Carriers in Vitreous Selenium—D. M. 
Pai and S. W. Ing, Jr. 173, 729 (1968) 

Magnetic Energy Levels in an Energy Band with Inversion 
Asymmetry Splitting—Laura M. Roth. 173, 755 (1968) 

Photoconductivity Associated with Indium Acceptors in 
Silicon—J. S. Blakemore and C. E. Sarver. 173, 767 (1968) 

Magnetoresistance in Semiconducting Strontium Titanate— 
O. N. Tufte and E. L. Stelzer. 173, 775 (1968) 

Magnetoresistance of Undoped n-Type Gallium Arsenide at 
Low Temperatures—L. Halbo and R. J. Sladek. 173, 794 
(1968) 

Acoustic Attenuation in Solids—R. Kishore. 173, 856 (1968) 
Field-Controlled Photogeneration and Free-Carrier Trans- 
port in Amorphous Selenium Films—Mark D. Tabak and 

Peter J. Warter, Jr. 173, 899 (1968) 
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47.6 Atoms, Nuclei, and Particles in Semiconductors Antiferromagnetism and the Magnetic Phase of 


Diagram 
(see also 20) GdAlO,—K. W. Blazey and H. Rohrer. 173, 574 (1968) 


Polar Spin Waves in Ferromagnetic Metals—J. B. Sokoloff. 
Partition of the Average Energy Deposited in Germanium 173, 617 (1968) 


as a Function of Incident Neutron Energy—Allan R. Sattler 
and Frederick L. Vook. 173, 435 (T1968) 49.2 Crystal Structure and Properties (see also 42) 


48 INSULATORS (see also 34 and 49) 





Determination of the Nuclear Quadrupole Moment of Fe*"" 
from @-Fe,0; Data—J. O. Artman, A. H. Muir, Jr., and 
48.2 Crystal Structure and Properties (see also 42) H. Wiedersich. 173, 337 (1968) 
Magnetic Properties of the Planar Antiferromagnet Rb,FeF, 
Raman Spectrum of LaBr,;—C. K. Asawa. 173, 869 (1968) —G. K. Wertheim, H. J. Guggenheim, H. J. Levinstein, 
Effect of Pressure on the Polymorphism and Melting Points D. N. E. Buchanan, and R. C. Sherwood. 173, 614 (1968) 
of the Thallous Halides—Carl W. F. T. Pistorius and J. B. 
Clark. 173, 692 (1968) 49.3 Imperfections and Impurities; Alloys 
Optical Phonons of Yttrium Aluminum Garnet—J. P. Hurrell, (see also 43) 
S. P. S. Porto, I. F. Chang, S. S. Mitra, and R. P. Bauman. 
173, 851 (1968) Temperature-Dependent Internal Field Distribution and 
Isotope Effects in the Lattice Constant and Thermal Ex- Magnetic Susceptibility of a Dilute Ising Spin System— 
pansion of ?°Ne and “Ne Single Crystals—D. N. Batchelder, Michael W. Klein. 173, 552 (1968) 
D. L. Losee, and R. O. Simmons. 173, 873 (1968) Kondo Problem at Low Temperatures—S. Doniach. 173, 
599 (1968) 








48.4 Electronic Structure and Properties (see also 44) 





Some Features of the Temperature Dependence of Infrared 
Absorption by Localized Vibrational Modes—A. E. Hughes. 
173, 860 (1968) Antiferromagnetism and the Magnetic Phase Diagram of 
Propagation of an Intense Light Beam in a Nonlinear Medium GdAlO,—K. W. Blazey and H. Rohrer. 173, 574 (1968) 

—Chen-Show Wang. 173, 908 (1968) Magnetic Properties of Uranium Compounds with Elements 
of the VA and VIA Groups. I. Compounds of UX Type— 
48.5 Transport Properties (see also 45) J. Grunzweig-Genossar, M. Kuznietz, and F. Friedman. 
Erratum: Second~Harmonic Generation of Microwave a et 
. Magnetic Properties of the Planar Antiferromagnet Rb, FeF, 

Phones G Qinet cnt Giggles Pad E. Gare. ae, 719 ~G. K. Wertheim, H. J. Guggenheim, H. J. mee : 

(1900S) 25s, S08 caneny D. N. E. Buchanan, and R. C. Sherwood. 173, 614 (1968) 
Phonon Dispersion Curves by Raman Scattering in SiC, 

Polytypes 3C, 4H, 6H, 15R, and 21R—D. W. Feldman, 


James ©. Parker, Jr., W. J. Choyke, and Lyle Patrick. 49.6 Atoms, Nuclei, and Particles in etic 
173, 787 (1968) al Magneti 


Materials (see also 20) 


49.4 Electronic Structure and Properties (see also 44) 














48.6 Atoms, Nuclei, and Particles in Insulators I”' Nuclear Quadrupole Resonance in Antiferromagnetic Ul, 
(see also 20) —S. I. Parks and W. G. Moulton. 173, 333 (1968) 


Nuclear Spin-Wave Relaxation and Narrowing of NMR Lines 
Stable Potential Minima and the Jahn-Teller Interaction— in Ferro- and Antiferromagnets—Peter M. Richards. 173, 
P. Wysling and K. A. Miller. 173, 327 (1968) 581 (1968) 


Absorption Spectrum of Optically Pumped Al,0,:Cr”—J. W. Nuclear-Magnetic-Resonance Studies of Mn®* in Ni-Mn 
Huang and H. W. Moos. 173, 440 (1968) 


Alloys—R. L. Streever. 173, 591 (1968) 
Electron Spin Resonance of Zn(C10,),-6H,O:Mn” in a Paral- 
lel and Perpendicular Configuration—I. J. Fritz and Leon- 
ard Yarmus. 173, 445 (1968) 49.7 Ferro-, Ferri-, and Antiferromagnetic 
Erratum: Theory of Magnetically Induced Electric Field Resonance (see also 21) 
Gradients in Cubic Fe**—U. Ganiel and S. Shtrikman. [167. 
258 (1968)}] 173, 630 (1968) 











Nuclear Spin-Wave Relaxation and Narrowing of NMR Lines 


in Ferro- and Antiferromagnets—Peter M. Richards. 173, 
48.7 Color Centers (see also 43.2) 581 (1968) 





Luminescent Excitation Spectra of F and M Centers in KCl 


—James L. Boettler and W. Dale Compton. 173, 844 (1968) 49.8 Ferroelectrics (see also 44.2) 





49 MAGNETIC eee a3) FERROELECTRICS Low-Temperature Effects of the Tunneling Integral in Hy- 
see oO 41. 


drogen-Bonded Ferroelectrics—K. Nordtvedt, Jr. 173, 
547 (1968 
49.1 Collective and Critical Effects (see also 41.3) brocbare i Temperature Dependence of the Dielectric 
Properties of Hydrogen- Bonded Ferroelectrics: 
LiH;(SeO,}, and LiD,(SeO,).—G. A. Samara. 173, 605 (1968) 
J. R. Neighbours and R. W. Moss. 173, 542 (1968) Erratum: Dynamical Effects of Deuteron Intrabond Jumping 


Low-Temperature Effects of the Tunneling Integral in Hy- in KD,PO,—V. Hugo Schmidt. [164, 349 (1967)] 173, 630 
drogen-Bonded Ferroelectrics—K. Nordtvedt, Jr. 173, (1968) 
547 (1968) 





Ultrasonic Attenuation near the Critical Point of MnF,— 





SO NUCLEI 
51 NUCLEAR THEORY 
51.2 Nuclear Structure 





A'S Dependence of Giant Dipole Energies—Richard Bach 
and Carl Werntz. 173,956 (1968) 

Success and Limitations of Two- and Four-Quasiparticle 
Tamm-Dancoff Theories of Vibrational States: Applica- 
tions to Even Tin Isotopes with a Realistic Nucleon- 
Nucleon Potential—M. Gmitro, A. Rimini, J. Sawicki, and 
T. Weber. 173, 964 (1968) 

Nuclear-Matter Criterion for Semirealistic Hartree-Fock 
Interactions—J. M. Pearson and Gerard Saunier. 173, 991 
(1968) 

Isotopic-Spin Mixing in Direct and Compound-Nuclear Reac- 
tions—J. V. Noble. 173, 1034 (1968) 

One-Neutron Transfer Reactions in Even and Odd Tin Iso- 
topes and a Realistic Nucleon-Nucleon Potential—R. Al- 
zetta and J. Sawicki. 173, 1185 (1968) 


51.4 Nuclear Matter (see also 31) 





Nuclear-Matter Criterion for Semirealistic Hartree-Fock 
Interactions—J. M. Pearson and Gerard Saunier. 173, 991 
(1968) 


51.6 Nuclear Reactions and Scattering (see also 65) 





Faddeev Equations for Atomic Problems and Solutions for 
the (¢, H) System—James S. Ball, Joseph C. Y. Chen, and 
David Y. Wong. 173, 202 (1968) 

New Theoretical Approach to Nuclear Heavy-Ion Scattering- 
Keith A. Brueckner, J. Robert Buchler, and Michael M. 
Kelly. 173, 944 (1968) 

Overlapping Compound-Nucleus Resonances—Nazakat Ullah. 
173, 971 (1968) 

Neutron Spectroscopic Factors from Isobaric Analog States 
—W. J. Thompson, J. L. Adams, and D. Robson. 173, 975 
(1968) 

Isotopic-Spin Mixing in Direct and Compound-Nuclear Reac- 


tions—J. V. Noble. 173, 1034 (1968) 
Extended R-Matrix Theory of Nuclear Reactions—L. Garside 


and W. Tobocman. 173, 1047 (1968) 

Statistical Model for High-Energy Reactions—L. L. Foldy, 
H. Kottler, D. R. Speiser, and J. Weyers. 173, 1517 (1968) 

Extracting the Phase of Scattering Amplitudes by Means of 
the Glauber Formula—J. C. Vander Velde. 173, 1544 
(1968) 

High-Energy Multiple Scattering for Large Angles—D. K. 
Ross. 173, 1695 (1968) 


52 NUCLEI WITH A =5 
52.4 Nuclear Reactions and Scattering—of Leptons 





Neutron Form Factors from Quasi-Elastic Electron-Deu- 
teron Scattering—R. J. Budnitz, J. Appel, L. Carroll, 


J. Chen, J. R. Dunning, Jr., M. Goitein, K. Hanson, 
D. Imrie, C. Mistretta, J. K. Walker, and Richard Wilson. 


173, 1357 (1968) 


52.6 ——— of Nucleons 





Determination of the Nucleon-Nucleon Scattering Matrix. 
IX. (n,p) Analysis from 7 to 750 MeV—Malcolm H. Mac- 
Gregor, Richard A. Arndt, and Robert M. Wright. 173, 
1272 (1968) 


52.7 ——— of Deuterons and Tritons 





Search for the Ground State of 5H by means of the *H(t,p) 
Reaction—P. G. Young, Richard H. Stokes, and Gerald G. 
Ohlsen. 173, 949 (1968) 


53 NUCLEI WITH 6<A<19 


53.2 Spectroscopy; Decay, Energy Levels, and 
Transitions 





Magnetic Dipole Transitions and Isospin in Be’ —P. Paul, 
D. Kohler, and K. A. Snover. 173, 919 (1968) 

Gamma-Ray Decay of the 6.92-, 7.12-, 8.88-, and 13.10- 
MeV States in O'*—D. H. Wilkinson, D. E. Alburger, and 
J. Lowe. 173, 995 (1968) 


53.3 Nuclear Reactions and Scattering--of Photons 





Second Born Corrections to Wide-Angle High-Energy 
Electron Pair Production and Bremsstrahlung—Stanley J. 
Brodsky and John R. Gillespie. 173, 1011 (1968) 


53.4 -—--- of Leptons, Mesons, and Hyperons 





Charge-Exchange Scattering of K* Mesons from Beryllium 
at 0.97 BeV/c—J. Gezelter, G. L. Salmon, F. V. Murphy, 
G. K. O'Neill, and R. Grismore. 173, 1315 (1968) 


53.5 -—-—- of Protons 





Polarization in **C(p,p)"C—G. E. Terrell, M. F. Jahns, 
M. R. Kostoff, and E. M. Bernstein. 173, 931 (1968) 
BN Levels from “C(p,p)“C—E. M.Bernstein and G. E. 


Terrell. 173, 937 (1968) 


53.7 -——- of Deuterons and Tritons 





Polarization of the Neutrons from the 'C(d,n)"N Reaction 
at the 4-MeV Resonance and between 5.2 and 6.2 MeV— 
T. R. Donoghue, W. L. Baker, P. L. Beach, D. C. 

DeMartini, and C. R. Soltesz. 173, 952 (1968) 


53.8 —— of He*® and He‘(a) 





Elastic and Inelastic Scattering of *He by %C, 12.0-18.0 
MeV—H. T. Fortune, T. J. Gray, W. Trost, and N. R. 


Fletcher. 173, 1002 (1968) 
N*(a,7)F* Reaction—P. D. Parker. 173, 1021 (1968) 


53.9 -—--- of Heavy Nuclei 





New Theoretical Approach to Nuclear Heavy-Ion Scattering— 
Keith A. Brueckner, J. Robert Buchler, and Michael M. 
Kelly. 173, 944 (1968) 


54 NUCLEI WITH 20<A < 89 


54.1 Properties; Mass, Abundance, Moments, and 
Spin (see also 11.4 and 21.4) 








Determination of the Nuclear Quadrupole Moment of Fe" 
from @-Fe,0; Data—J. O. Artman, A. H. Muir, Jr., and 
H. Wiedersich. 173, 337 (1968) 

Precise Muonic Ka Isotope Shifts for Nuclides from Si to Sn 
—R. D. Ehrlich. 173, 1088 (1968) 
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54.2 Spectroscopy; Decay, Energy Levels, and 
Transitions 





Nuclear Structure of Na”, V. Doppler-Shift Attenuation 
Measurements—P. Paul, J. W. Olness, and E. K. Warbur- 
ton. 173, 1063 (1968) 

Intensities of Inner Beta Groups in Ca‘’ and Shapes of Non- 
statistical Allowed Outer Groups in Ca“ and P*—H. J. 
Fischbeck. 173, 1078 (1968) 

First Excited State of *S—L. K. ter Veld and Th. W. van 
der Mark. 173, 1101 (1968) 


54.3 Nuclear Reactions and Scattering—of Photons 


Second Born Corrections to Wide-Angle High-Energy 
Electron Pair Production and Bremsstrahlung—Stanley J. 
Brodsky and John R. Gillespie. 173, 1011 (1968) 





54.4 -—— of Leptons, Mesons, and Hyperons 





Inelastic Electron Scattering from **Mg at 180°.—W. L. 
Bendel, L. W. Fagg, R. A. Tobin, and H. F. Kaiser. 173, 
1103 (1968) 


54.5 —— of Protons 





Gamma Rays from the Sc“*(p,p’ y) Reaction—C. Chasman, 
K. W. Jones, and R. A. Ristinen. 173, 1072 (1968) 


54.8 —— of He* and He“(a) 





Angular-Distribution Study of the Cu®(He*,xn) Reaction 
Products—I. Fujiwara and N. T. Porile. 173, 1055 (1968) 


55 NUCLEI WITH 90=A 


55.1 Properties; Mass, Abundance, Moments, and 
Spin (see also 11.4 and 21.4) 








Precise Muonic Ka Isotope Shifts for Nuclides from Si to Sn 
—R. D. Ehrlich. 173, 1088 (1968) 


55.2 Spectroscopy; Decay, Energy Levels, and 
Transitions 





Success and Limitations of Two- and Four-Quasiparticle 
Tamm-Dancoff Theories of Vibrational States: Applica- 
tions to Even Tin Isotopes with a Realistic Nucleon- 
Nucleon Potential—M. Gmitro, A. Rimini, J. Sawicki, and 
T. Weber. 173, 964 (1968) 

Proton Decay of Analog States Formed in the (d,n) Reaction 
—N. Cue and Patrick Richard. 173, 1108(1968) « 

Total Internal-Conversion Coefficients for Low-Energy E2 
Transitions in Ra*™, Th™*, u***, U6, and Pu*’—c. L. 
Duke and W. L. Talbert, Jr. 173, 1125 (1968) 

Static Nuclear Deformation Effects in Internal Conversion— 
J.J. Matese. 173, 1165 (1968) 

High-Resolution Gamma-Ray Spectroscopic Study of the De- 
cay Ba —'Cg—D. P. Donnelly, J. J. Reidy, and M. L. 
Wiedenbeck. 173, 1192 (1968) 

Isomer Ratio of Ce” to Ce" Produced in Several 
Charged-Particle Reactions—R. L. Kiefer and K. Street, 
Jr. 173, 1202 (1968) 


55.5 —— of Protons 





Neutron Spectroscopic Factors from Isobaric Analog States 
—W. J. Thompson, J. L. Adams, and D. Robson. 173, 975 
(1968) 


ANALYTIC SUBJECT INDEX 
One-Neutron Transfer Reactions in Even and Odd Tin Iso- 
topes and a Realistic Nucleon-Nucleon Potential—R. Al- 
zetta and J. Sawicki. 173, 1185 (1968) 


55.6 —— of Neutrons 





Nuclear Levels in ‘*Pr—Jean Kern, Gordon L. Struble, 
Raymond K. Sheline, E. T. Jurney, H. R. Koch, B. P, K. 
Maier, U. Gruber, and O. W. B. Schult. 173, 1133 (1968) 

Au 9"(n,7)Au'™ Reaction Mechanism—O. A. Wasson, R. E. 
Chrien, M. R. Bhat, M. A. Lone, and M. Beer. 173, 1170 
(1968) 


55.7 ——— of Deuterons and Tritons 





Proton Decay of Analog States Formed in the (d,n) Reaction 
—N. Cue and Patrick Richard. 173, 1108 (1968) 

Nuclear Levels in **Pr—Jean Kern, Gordon L. Struble, 
Raymond K, Sheline, E. T. Jurney, H. R. Koch, B. P. K. 
Maier, U. Gruber, and O. W. B. Schult. 173, 1133 (1968) 


55.8 —-— of He* and He‘(a) 





Isomer Ratio of Ce” to Ce"¥ Produced in Several 
Charged-Particle Reactions—R. L. Kiefer and K. Street, 
Jr. 173, 1202 (1968) 


55.9 —— of Heavy Nuclei 





Isomer Ratio of Ce" to Ce™"® Produced in Several 
Charged-Particle Reactions—R. L. Kiefer and K. Street, 
Jr. 173, 1202 (1968) 


56 NUCLEAR FISSION 
Cumulative Fission Yield and Half-Life of *“Sb—A. A. 
Delucchi, A. E. Greendale, and P. O. Strom. 173, 1159 
(1968) 
60 ELEMENTARY PARTICLES 
AND FIELDS 
61 EXTRATERRESTRIAL PHYSICS; GRAVITATION 


61.4 Astrophysics (see also 61.2 and 61.6) 





N“(a,7)F™ Reaction—P. D. Parker. 173, 1021 (1968) 

Quantum Theory of an Electron Gas in Intense 
Fields—Vittorio Canuto and Hong-Yee Chiu. 173, 1210 
(1968) 

Thermodynamic Properties of a Magnetized Fermi Gas— 
Vittorio Canuto and Hong-Yee Chiu. 173, 1220 (1968) 

Magnetic Moment of a Magnetized Fermi Gas—Vittorio 
Canuto and Hong-Yee Chiu. 173, 1229 (1968) 

Self-Consistent Homogeneous Isotropic Cosmological Models. 
I. Generalities—Rémi Hakim. 173, 1235 (1968) 

Gravitational Collapse of Rotating Bodies—Jeffrey M. Cohen. 
173, 1258 (1968) 

Possible Weak Interaction of Photons and Emission of 
Neutrinos from Stars—Pratul Bandyopadhyay. 173, 1481 
(1968) 


61.6 Gravitation and General Relativity 





Self-Consistent Homogeneous Isotropic Cosmological Models. 
I, Generalities—Rémi Hakim. 173, 1235 (1968) 

Gravitational Collapse of Rotating Bodies—Jeffrey M. Cohen. 
173, 1258 (1968) 
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Sources and Gravitons—Julian Schwinger. 173, 1264 (1968) 

Low-Energy-Theorem Approach to Single-Particle Singu- 
larities in the Presence of Massless Bosons—R. Jackiw 
and L. Soloviev. 173, 1485 (1968) 


62 CLASSICAL PHYSICS AND QUANTUM THEORY 


62.2 Mechanics and Acoustics; Special Relativity 
(see also 45.1 





Lorentz Invariance, Local Field Theory, and Faster-than- 
Light Particles—M. E. Arons and E. C. G. Sudarshan. 173, 
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62.4 Electromagnetism and Optics (see also 23, 44.4, 


and 62.8) 





Properties of the Generalized Coherent State—Z. Bialynicka- 


Birula. 173, 1207 (1968), 

An Exact Solution for the Scattering of Electromagnetic 
Waves from Conductors of Arbitrary Shape. I. Case of 
Cylindrical Symmetry—Victorr A. Erma. 173, 1243 (1968) 

Experimental Upper Limit on the Magnetic Monopole Mo- 
ment of Electrons, Protons, and Neutrons, Utilizing a 
Superconducting Quantum Interferometer—Lorin L. Vant- 
Hull. 173, 1412 (1968) 


62.6 General Quantum Mechanics (see also 62.8) 


Generalized Perturbation Theory and its Application to the 
Problem of the Description of Electron Correlation in 
Atoms and Molecules—Karl F. Freed. 173, 24 (1968) 

Upper and Lower Bounds on s-Wave Electron-Hydrogen 
Scattering. I—Rabinder N. Madan. 173, 214 (1968) 

Sources and Magnetic Charge—Julian Schwinger. 173, 1536 
(1968) 

Generalized Superperturbation Theory for Scattering— 
Rabinder N. Madan. 173, 1615 (1968) 


62.8 Quantum Electrodynamics and Other Field 
Theories (see also 62.4, 62.6, and 64.4) 











Second Born Corrections to Wide-Angle High-Energy . 
Electron Pair Production and Bremsstrahlung—Stanley J. 
Brodsky and John R. Gillespie. 173, 1011 (1968) 


Properties of the Generalized Coherent State—Z. Bialynicka- 


Birula. 173, 1207 (1968) 


Sources and Gravitons—Julian Schwinger. 173, 1264 (1968) 
Wide-Angle Electron-Positron Pair Production. K. J. Cohen, 
S. Homma, D. Luckey, and L. S. Osborne. 173, 1339 (1968) 


Theory of Currents, o Model, and the Spherical Top in the 


Internal Space—H. Sugawara and M. Yoshimura. 173, 1419 


(1968) 
Low-Energy-Theorem Approach to Single-Particle Singu- 
larities in the Presence of Massless Bosons—R. Jackiw 


and L. Soloviev. 173, 1485 (1968) 


Soft Photons and the Classical Limit— Lowell S. Brown. and 


Robert L. Goble. 173, 1505 (1968) 
Coherent Soft-Photon States and Infrared Divergences. II. 


Mass-Shell Singularities of Green’s Functions—T. W. B. 
Kibble. 173, 1527 (1968) 


Lorentz Invariance, Local Field Theory, and Faster-than- 
Light Particles—M. E. Arons and E. C. G. Sudarshan. 173, 
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Relativistic Particle-Antiparticle Stationary States in a 
Model Quantum Field Theory: Mesons from Quarks— 
Gerald Rosen. 173, 1680 (1968) 
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Note on Nonlinear Realizations of Chiral Symmetry—Wil- 
liam Sollfrey. 173, 1805 (1968) 

Erratum: Application of {-Limiting Process to Intermediate 
Bosons—T. D. Lee. [128, 899 (1962)] 173, 1806 (1968) 


63 INTERACTIONS AND PROPERTIES 
(EXPERIMENT) (see also 61.2) 


63.2 Weak 


Search for New Particles Produced by High-Energy Photons 
—A. Barna, J. Cox, F. Martin, M. L. Perl, T. H. Tan, 
W. T. Toner, T. F. Zipf, and E. H. Bellamy. 173, 1391 
(1968) 


63.4 Electromagnetic 





Wide-Angle Electron-Positron Pair Production. K. J. Cohen, 
S. Homma, D. Luckey, and L. S. Osborne. 173, 1339 (1968) 

Neutron Form Factors from Quasi-Elastic Electron-Deu- 
teron Scattering—R. J. Budnitz, J. Appel, L. Carroll, 

J. Chen, J. R. Dunning, Jr., M. Goifein, K. Hanson, 
D. Imrie, C. Mistretta, J. K. Walker, and Richard Wilson. 
173, 1357 (1968) 

Search for New Particles Produced by High-Energy Photons 
—A. Barna, J. Cox, F. Martin, M. L. Perl, T. H. Tan, 

W. T. Toner, T. F. Zipf, and E. H. Bellamy. 173, 1391 
(1968) 

Experimental Upper Limit on the Magnetic Monopole Mo- 
ment of Electrons, Protons, and Neutrons, Utilizing a 
Superconducting Quantum Interferometer—Lorin L. Vant- 
Hull. 173, 1412 (1968) 


63.6 Strong ---—- Induced by Baryons (see also 52.6) 





Determination of the Nucleon-Nucleon Scattering Matrix. 
IX. (n,p) Analysis from 7 to 750 MeV—Malcolm H. Mac- 
Gregor, Richard A. Arndt, and Robert M. Wright. 173, 
1272 (1968) 

Pion Production and Elastic Scattering in Antiproton-Pro- 
ton Collisions at 6.94 BeV/c—T. Ferbel, J. A. Johnson, 
H. I. Kraybill, J. Sandweiss, and H. D. Taft. 173, 1307 

(1968) 

Elastic Scattering and Single-Pion Production in Proton- 
Proton Interactions at 6.92 BeV/c—G. Alexander, Z. Car- 
mel, Y. Eisenberg, E. E. Ronat, A. Shapira, G. Yekutieli, 
A. Fridman, G. Maurer, J. Oudet, C. Zech, and P. Ciier. 
173, 1322 (1968) 

Study of the A-N System in Low-Energy A-p Elastic Scatter- 
ing—G. Alexander, U. Karshon, A. Shapira, G. Yekutieli, 
“ee H. Filthuth, and W. Lughofer. 173, 1452 
( 


63.8 Strong ------ Induced by Mesons (see also 52.5) 





Two-Prong Interaction by * + Collisions at 2.77 BeV/c— 
S. S. Yamamoto and D. C. Rahm. 173, 1302 (1968) 

Charge-Exchange Scattering of K* Mesons from Beryllium 
at 0.97 BeV/c—J. Gezelter, G. L. Salmon, F. V. Murphy, 
G. K. O’Neill, and R. Grismore. 173, 1315 (1968) 

Reactions K-p—-=* x* at 4.07 and 5.47 GeV/c—J. S. Loos, 
U. E. Kruse, and E. L. Goldwasser. 173, 1330 (1968) 

1p Elastic Scattering at 2.26 GeV/c—B. G. Reynolds, J. D. 
Kimel, J. R. Albright, R. H. Bradley, E. B. Brucker, 
W. C. Harrison, B. C. Harms, J. E. Lannutti, W. H. Sims, 
and R. P. Wieckowicz. 173, 1403 (1968) 
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64 INTERACTIONS AND PROPERTIES (THEORY) 


64.2 Weak 


Possible Weak Interaction of Photons and Emission of 
Neutrinos from Stars—Pratul Bandyopadhyay. 173, 1481 
(1968) 

Radiative Pion Capture and the Pion-Nucleus Vertex Func- 
tion—David Griffiths and C. W. Kim. 173, 1584 (1968) 

Some Remarks about Dynamical Asymmetry—A. Pais. 173, 
1587 (1968) 

Current Commutators and Electromagnetic Mass Differ- 
ences—John M. Cornwall and R. E. Norton. 173, 1637 
1968 

wodele of Weak Interactions Mediated by Vector Bosons— 
G. Segré. 173, 1730 (1968) 

Ratio of Axial-Vector to Vector Contributions in K—-lvy 
Decay—A. Q. Sarker. 173, 1749 (1968) 

Ki; Form Factors in Current Algebra with Hard Pion and 
Kaon—Riazuddin and A. Q. Sarker. 173, 1752 (1968) 

Structure-Dependent Axial-Vector Form Factor in Charged- 
Pion Radiative Decay—J. S. Vaishya. 173, 1757 (1968) 

Erratum: Application of §-Limiting Process to Intermediate 
Bosons—T. D. Lee. [128, 899 (1962)}] 173, 1806 (1968) 


34.4 Electromagnetic 





Inelastic Electron Scattering in the Symmetric Quark 
Model. If. Coulomb Potential—N. S. Thornber. 173, 1414 


(1968) 
Invariant Amplitudes for Photon Processes—W. A. Bardeen 


and Wu-Ki Tung. 173, 1423 (1968) 

Pomeranchuk Theorem for Partial Waves and Narrowing 
of Resonance Widths: The p Meson—Bipin R. Desai and 
David T. Gregorich. 173, 1434 (1968) 

Low-Energy-Theorem Approach to Single-Particle Singu- 

larities in the Presence of Massless Bosons—R. Jeckiw 
and L. Soloviev. 173, 1485 (1968) 

Soft Photons and the Classical Limit—Lowell S. Brown and 
Robert L. Goble. 173, 1505 (1968) 

Field-Current Identities and Nucleon Radii—M. A. B. Bég, 
J. Bernstein, and M. Tausner. 173, 1523 (1968) 

Sources and Magnetic Charge—Julian Schwinger. 173, 1536 
(1968) 

Asymptotic Behavior of Form Factors for Some Composite 
Models—M. Ciafaloni and P. Menotti. 173, 1575 (1968) 

Radiative Pion Capture and the Pion-Nucleus Vertex Func- 
tion—David Griffiths and C. W. Kim. 173, 1584 (1968) 


ANALYTIC SUBJECT INDEX 


Two-Pole Model for the 73, Decays—Suk Koo Yun. 173, 
1764 (1968) 

Erratum: Application of {-Limiting. Process to Intermediate 
Bosons—T. D. Lee. [128, 899 (1962)] 173, 1806 (1068) 

Erratum: Reggeization of External Particles—M. L. Thie- 
baux. (190, 1244 (1968)] 173, 1806 (1968) 


64.6 Strong (General) 





Theory of Currents, o Model, and the Spherical Top in the 
Internal Space—H. Sugawara and M. Yoshimura. 173, 1419 
(1968) 

Unitarity and the Mandelstam Representation. II. Large- 
Angular-Momentum Partial-Wave Amplitudes—Arthur W. 
Martin. 173, 1439 (1968) 

Strongly Decaying Particles and Relativistic Invariance— 
Francois Lurgat. 173, 1461 (1968) 

Analytic Continuation of Divergent Integrals with Respect to 
a Parameter—The Case of Perturbations to Strong Inter- 
actions—Mahiko Suzuki. 173, 1473 (1968) 

Statistical Model for High-Energy Reactions—L. L. Foldy, 
H. Kottler, D. R. Speiser, and J. Weyers. 173, 1517 (1968) 
Field-Current Identities and Nucleon Radii—M. A. B. Bég, 
J. Bernstein, and M. Tausner. 173, 1523 (1368) 

Analytic Properties of Current-Algebra Vertex Functions— 
Myron Bander. 173, 1568 (1968) 

Some Remarks about Dynamical Asymmetry—A. Pais. 173, 
1587 (1968) 

Asymptotic Behavior of Amplitudes for Meson Photoproduc- 
tion—H. G. Dosch. 173, 1595 (1968) 

Multiple Scattering in the Quark Model—David R. Harrington 
and Antonio Pagnamenta. 173, 1599 (1968) 

Anomalous Nuclear Photoproduction of ¢ Mesons—ZJ. S. 
Trefil. 173, 1629 (1968) 

Equal-Mass Conspiracy Relations as the Limit of the Un- 
equal-Mass Case—John D. Stack. 173, 1644 (1968) 

Elastic Unitarity and Phase Equality of Scattering Ampli- 
tudes—A. Giovannini, E. Predazzi, and F. Selleri. 173, 
1660 (1968) 

S-Matrix Approach to Internal Symmetries. II—S. M. Roy. 
173, 1671 (1968) 

Kinematic Singularities and Constraints of Helicity Ampli- 
tudes—T. L. Trueman. 173, 1684 (1968) 

Watson’s Theorem Whén There Are Three Strongly Inter- 
acting Particles in the Final State—I. J. R. Aitchison and 
C. Kacser. 173, 1700 (1968) 

Harmonic-Oscillator Model for Baryons—David Faiman 
and Archibald W. Hendry. 173, 1720 (1968) 


Some Remarks about Dynamical Asymmetry—A. Pais. 173, 64.7 Strong (Baryon No.=0) 


1587 (1968) 

Asymptotic Behavior of Amplitudes for Meson Photoproduc- 
tion—H. G. Dosch. 173, 1595 (1968) 

Anomalous Nuclear Photoproduction of ¢ Mesons—J. 8S. 
Trefil. 173, 1629 (1968) 

Current Commutators and Electromagnetic Mass Differ- 
ences—John M. Cornwall and R. E. Norton. 173, 1637 
(1968) 

Anomalous Magnetic Moment of the A;—V. S. Mathur and 
R. N. Mohapatra. 173, 1668 (1968) 

Threshold Electropion Production from Current Algebra 
and Partially Conserved Axial-Vector Current—A. M. 
Gleeson, M. G. Gundzik, and Jacob G. Kuriyan. 173, 1708 
(1968) 

Ratio of Axial-Vector to Vector Contributions in K—~lvy 
Decay—A. Q. Sarker. 173, 1749 (1968) 





Pomeranchuk Theorem for Partial Waves and Narrowing 
of Resonance Widths: The p Meson—Bipin R. Desai and 
David T. Gregorich. 173, 1434 (1968) 

Current Algebra, Crossing Symmetry, and Unitarity for s- 
Wave rz Scattering—K. Datta, K. C. Gupta, and V. S. 
Varma. 173, 1549 (1968) 

Broken-Symmetry Model of Meson Interactions—L. A. 
Copley, D. K. Elias, and D. Masson. 173, 1552 (1968) 

T=0, J=0 Pion-Pion Interaction—G. W. Ellison and S. Hum- 
ble. 173, 1563 (1968) 

Double Bootstrap of the p and f°—Allen E. Everett. 173, 
1663 (1968) 

Rate of A,—+ p from Asymptotic Chiral Symmetry—A. Zee. 
173, 1788 (1968) . 

Erratum: Reggeization of External Particles—M. L. Thie- 
baux. [170, 1244 (1968)] 173, 1806 (1968) 
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64.8 Strong (Baryon No.=1) 


Inelastic Electron Scattering in the Symmetric Quark 
Model. Hf. Coulomb Potential—N. S. Thornber. 173, 1414 


(1968) 
T=0, J=0 Pion-Pion Interaction—G. W. Ellison and S. Hum- 


ble. 173, 1563 (1968) 

Polarization in s"p— nn, the Double-Pole A,, and a Possible 
Pion Conspirator—D. M. Austin, J. V. Beaupre, and K. E. 
Lassila. 173, 1573 (1968) 

Rescattering Model Applied to Y* Production—C. P. Singh 
and B. K. Agarwal. 173, 1611 (1968) 

Anomalous Nuclear Photoproduction of ¢ Mesons—J. S. 
Trefil. 173, 1629 (1968) 

Threshold Electropion Production from Current Algebra 
and Partially Conserved Axial-Vector Current—A. M. 
Gleeson, M. G. Gundzik, and Jacob G. Kuriyan. 173, 1708 
(1968) 

Harmonic-Oscillator Model for Baryons—David Faiman 
and Archibald W. Hendry. 173, 1720 (1968) 

Sum Rules for Meson-Baryon Scattering from Asymptotic 
Symmetry Requirements—V. P. Seth, B. K. Agarwal, and 
Y. M. Gupta. 173, 1759 (1968) 

Baryon Resonances and Regge Trajectories—Richard M. 
Spector. 173, 1761 (1968) 

Study of xN and KN Elastic and Inelastic Scatterings and 
their Polarizations by a Multiple-Regge-Pole Model—Fei 
S. Chen-Cheung and Timothy Roth. 173, 1768 (1968) 

Parameters of Low-Energy A-K® Production—J. Edwin 
Rush, Jr. 173, 1776 (1968) 





64.9 Strong (Baryon No. = 2) (see also 51.6) 





Extracting the Phase of Scattering Amplitudes by Means of 
the Glauber Formula—J. C. Vander Velde. 173, 1544 
(1968) 

Elastic Scattering from Deuterium—Jon Pumplin. 173, 1651 
(1968) 


65 SCATTERING THEORY (see also 51.6) 


Faddeev Equations for Atomic Problems and Solutions for 
the (e, H) System—James S. Ball, Joseph C. Y. Chen, and 
David Y. Wong. 173, 202 (1968) 

Upper and Lower Bounds on s-Wave Electron-Hydrogen 
Scattering. I—Rabinder N. Madan. 173, 214 (1968) 

Pomeranchuk Theorem for Partial Waves and Narrowing 
of Resonance Widths: The p Meson—Bipin R. Desai and 
David T. Gregorich. 173, 1434 (1968) 

Unitarity and the Mandelstam Representation. II. Large- 
Angular-Momentum Partial-Wave Amplitudes—Arthur W. 
Martin. 173, 1439 (1968) 

Extracting the Phase of Scattering Amplitudes by Means of 
the Glauber Formula—J. C. Vander Velde. 173, 1544 
(1968) 

Analytic Properties of Current-Algebra Vertex Functions— 
Myron Bander. 173, 1568 (1968) 

Multiple Scattering in the Quark Model—David R. Harrington 
and Antonio Pagnamenta. 173, 1599 (1968) 

O(4) Symmetry in Feynman Amplitudes—Yoichi Iwasaki. 
173, 1608 (1968) 

Generalized Superperturbation Theory for Scattering— 
Rabinder N. Madan. 173, 1615 (1968) 

Elastic Unitarity and Phase Equality of Scattering Ampli- 
tudes—A. Giovannini, E. Predazzi, and F. Selleri. 173, 
1660 (1968) 

Double Bootstrap of the p and f’—Allen E. Everett. 173, 
1663 (1968) 
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Relativistic Particle-Antiparticle Stationary States in a 
Model Quantum Field Theory: Mesons from Quarks— 
Gerald Rosen. 173, 1680 (1968) 

Kinematic Singularities and Constraints of Helicity Ampli- 
tudes—T. L. Trueman. 173, 1684 (1968) 

High-Energy Multiple Scattering for Large Angles—D. K. 
Ross. 173, 1695 (1968) 
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IMPORTANT ANNOUNCEMENT 
Page Charge Problem 


We have learned that some institutions have decided to ameliorate budget cuts by sud- 
denly stopping payment of page charges, after having honored them for decades. This will 
have a disastrous effect on the continuation of our journals. About 70% of the cost of pub- 
lishing comes from page charges and only 30% from subscriptions. This gives our journals a 
circulation five or six times as large as that for similar journals without page charges. If the 
page charges were abolished the subscription price for The Physical Review would have to be 
at least $600 per year and for Physical Review Letters it could rise to $175 per year with a 
circulation of perhaps 2000 instead of the present 13 000. Publishing in other journals 
would, of course, also increase their bulk and subscription rates. 

We do not understand the logic of withholding page charges. Does it mean that the institu- 
tions openly admit that their work does not merit the expense of publication, except as 
wasteful preprints, a format eminently suited for filing in trash baskets? We, on the other 
hand, strongly believe that research is not complete until it is properly published. It has been 
suggested that Government agencies subsidize journals or take them over altogether. In ad- 
dition to lowering research budgets, this would make the Government dictate the size of 
journals, causing delays and backlogs. The page-charge system leaves the control of journals 
in the hands of the community of research scientists, where it belongs. 

Until recently no more than one-sixth of the papers were published without collection of 
the page charge. Indeed, we consider it essential to provide an outlet for good papers from 
small institutions for which the page charges represent an excessive fraction of the research 
budget. 

We now fear that there will be a drastic drop in the fraction of the contributors that honor 
these charges (it has customarily been 85% in the past several years). Every 10-point drop in 
the percentage means a loss of about $70 000 in the second half of 1968 and double that in 
1969. Moreover, costs have risen faster than expected so that there is already an expected 
deficit in 1968 of about $200 000, for The Physical Review alone, in addition to the antici- 
pated page-charge losses. 


Emergency rules.—The Executive Committee of the American Physical Society 
at its meeting on September 26th resolved that the number of pages published in 
The Physical Review in 1969 should be dependent on the current page-charge 
income. 

Therefore, in order to avoid a catastrophic cessation of publication in the near 
future, it is nceessary to know at an early stage of the publishing process what 
fraction of Articles will be covered by page charges. At the time of notification of 
acceptance by the Editor, the author will be asked to send to the publication 
office a statement indicating whether the page charge will be honored. This re- 





IMPORTANT ANNOUNCEMENT 


quirement will be lifted when a more permanent solution of this problem has been 
found. 

Figures.—In order to give authors an insight into the cost of publishing their work we give . 
here, in an oversimplified form, an account of the principal expenditures and receipts for 
The Physical Review for the first half of 1968. Please note that the amounts are only for half 
a year, covering 10 340 pages of text. 


Editorial office $ 85 000 
Editorial mechanics 89 000 
Composition 370 000 
Gratis reprints 27 000 
Preparation total $571 000 
Page charge receipts 
Printing and distribution $214 000 
Indexes 32 000 
$246 000 


Subscription income $184 000 


The picture is clear, a total deficit of $117 000 for the half-year. Next year subscription 
increases hopefully will take care of the deficit in the distribution part of the operation. Page 
charges must cover the cost of preparing the paper for printing. 

Editorial mechanics is the marking of manuscripts for the printer, reading proofs, and 
other routine operations performed skillfully at the American Institute of Physics. The Edit- 
orial office handled 1800 manuscripts, about 30 000 typewritten pages, for The Physical 
Review during the first half-year of 1968. Many papers pass several times over the Editor’s 


desk, and require extensive communication with authors and referees including costly phone 
calls. Copy editors read every word you write and check figures, notations, references, and 
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A new section, “Comments and Addenda,” has been established in The Physical Re- 
view to meet a long-standing need for a place to publish short communications which 
are not of such urgency as to justify publication in Physical Review Letters and are not 
appropriate for regular articles. This section includes only the following types of 


communications: 


1. Comments on papers previously published in The Physical Review or Physical Re- 
view Letters. Comments by others than the authors of the work being discussed will 
normally be sent to the latter to solicit their opinion, and to give them the opportunity 
(if the situation warrants it) of submitting a comment in reply for simultaneous publi- 


cation. 


2. Addenda to papers previously published in The Physical Review or Physical Review 
Letters, in which the additional information can be presented without the need for writ- 
ing a complete article. 


It should be noted that this new section is not intended as a medium for polemics, nor 
as a haven for poorly written short communications which would be more understandable 
and useful if written up in the normal format of a short article. 


Manuscripts intended for this section may be accompanied by a brief abstract for in- 
formation retrieval purposes. Accepted manuscripts will follow the same publication 
schedule as articles in this journal, and galleys will be sent to authors. 
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Temperature-Dependent Isomer Shift and Anharmonic Bind- 
ing of Sn‘! in Nb;Sn from Méssbauer-Effect Measurements 
—J. 8S. Shier and R. D. Taylor. 174, 346 (1968) 

Magnetic Structure Properties of Alloys of Tb, Ho, and Er 
with Sc—H. R. Child and W. C. Koehler. 174, 562 (1968) 

Pseudopotentials in Alloys and the Calculation of the Resid- 
ual Resistivity—O. P. Gupta. 174, 668 (1968) 

Erratum: Specific Heats below 3°K of Pure Copper, Silver, 
and Gold and of Extremely Dilute Gold-Transition-Metal 
Alloys—Douglas L. Martin. [170, 650 (1968)] 174, 1082 
(1968) 
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44 ELECTRONIC STRUCTURE AND PROPERTIES 
(see also 4(6-9).4) 


44.1 Electron States; Band Structure (see also 45) 





Search for Plasmaron Structure in the Soft X-Ray L; 5 
Emission Spectrum of Al—J. R. Cuthill, R. C. Dobbyn, 

A. J. McAlister, and M. L. Williams. 174, 515 (1968) 

New Foundation for the Use of Pseudopotentials in Metals— 
William A. Goddard, III. 174, 659 (1968) 

Form Factors of Truncated Atomic Potentials—J. C. Phil- 
lips and R. Sandrock. 174, 663 (1968) 

Optimum Form of a Modified Heine-Abarenkov Model Poten- 
tial for the Theory of Simple Metals—Robert W. Shaw, Jr. 

174, 769 (1968) 

New Evidence for the Existence of Exciton Effects at Hyper- 
bolic Critical Points—Kerry L. Shaklee, J. E. Rowe, and 
Manuel Cardona. 174, 828 (1968) 

Spectral Analysis of Photoemissive Yields in GaAs and Re- 


lated Crystals— Frank Herman and W. E. Spicer. 174, 906 
(1968) 


Ionic Surface States from a Band-Edge Method—Jules D. 
Levine and S. G. Davison. 174. 911 (1968) 
Electronic States of the F Center in Alkali Halide Crystals— 
W. Beall Fowler. 174, 988 (1968) 
Intermediate-Coupling Polaron Effective Mass—David M. 
Larsen. 174, 1046 (1968) 


44.2 Electric and Magnetic Susceptibilities and 
Polarizations (see also 40.5) 








Electronic Spin Polarization around a Magnetic Impurity 
Using Perturbation Theory—H. U. Everts and B. N. 
Ganguly. 174, 594 (1968) 

Electric-Field-Induced Raman Scattering in SrTiO, and 
KTaO,—P. A. Fleury and J. M. Worlock. 174, 613 (1968) 

Bounds for the Isothermal, Adiabatic, and Isolated Static 
Susceptibility Tensors—R. M. Wilcox. 174, 624 (1968) 
Electroreflectance Changes in Dielectric Constants of Au 
and Ag by Modulated Ellipsometry—A. B. Buckman and 

N. M. Bashara. 174, 719 (1968) 

Modification of Friedel Oscillations by a Magnetic Field— 

Marvin E. Rensink. 174, 744 (1968) 

Adjusting Poles and Zeros of Dielectric Dispersion to Fit 


Reststrahlen of PrCl; and LaCl;—Dwight W. Berreman and 
Frank C. Unterwald. 174, 791 (1968) 


44.3 cal Emission and Absorption (see also 11, 12, 


22, and 48.7) 


Diffuse and Propagating Modes in the Heisenberg Paramag- 
net—Herbert S. Bennett. 174, 629 (1968) 

Electric-Field Modulation of Luminescence-Excitation in 
Natural Diamond in the Spectral Energy Range 5.0-6.0 eV 
—P. Denham and E. C. Lightowlers. 174, 800 (1968) 

Decay Modes with Coherent Resonant-Energy Transfer be- 
tween Deep Impurities in Solids—R. C. Casella. 174, 830 
{1968) 

Excited States of Bound Exciton Complexes in CdS—D. C. 
Reynolds, C. W. Litton, and T. C. Collins. 174, 845 (1968) 

Urbach’s Rule in an Electron-Phonon Model—Dennis Dunn. 

174, 855 (1968) 

Free-Carrier and Exciton Recombination Radiation in 


GaAs—M. A. Gilleo, P. T. Bailey, and D. E. Hill. 174, 
898 (1968) 





Resonance Energy Transfer in Condensed Media from a 


Many-Particle Viewpoint—John D. Dow. 174, 962 (1968) 
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46 METALS AND SEMIMETALS (see also 49) 


Anti-Stokes Generation in Trapped Filaments of Light—C. A. 46.1 Collective and Critical Effects (see also 41) 


Sacchi, C. H. Townes, and J. R. Lifsitz. 174, 439 (1968) 
Electromodulation of the Optical Properties of Gold—Wil- 
ford N. Hansen and Arnold Prostak. 174, 500 (1968) 
Optical Second-Harmonic Generation in Reflection from 
Media with Inversion Symmetry—N. Bloembergen, R. K. 
Chang, S. S. Jha, and C. H. Lee. 174, 813 (1968) 


Theory of Optical Parametric Noise—D. A. Kleinman. 174, 
1027 (1968) 


45 TRANSPORT PROPERTIES 
(see also 33.5 and 4(6-9).5) 


45.1 Acoustical Propagation (see also 42.3) 





Magnetoacoustic Dispersion and Attenuation; Comparison of 
Experiment with the Free-Electron Theory—A. G. Beattie. 
174. 721 (1968) 

Current Fluctuations in the Acoustoelectric Steady State— 
Lionel Friedman. 174, 737 (1968) 

Acoustoelectric Effect in Polar Semiconductors—V. V..- 
Paranijape and S. B. Joshi. 174, 919 (1968) 


45.2 Thermal Conduction (see also 42.3) 





Thermal Conductivities and Lorenz Functions of Dy, Er, 


and Lu Single Crystals—D. W. Boys and S. Legvold. 174, 
377 (1968) 


45.3 Electrical Conduction (see also 44.1) 


Electrical Resistivity and Screening in Some Dilute Ferro- 
magnetic Nickel Alloys—T. Farrell. 174, 564 (1968) 

Pseudopotentials in Alloys and the Calculation of the Resid- 
ual Resistivity—O. P. Gupta. 174, 668 (1968) 

Surface Quantum States and Impedance Oscillations in a 
Weak Magnetic Field—Numerical Aspects—T. W. Nee, 

J. F. Koch, and R. E. Prange. 174, 758 (1968) 

Transport Properties of GaAs—J. G. Ruch and G. S. Kino. 
174, 921 (1968) 

Electrical and Optical Enhancement of Photoconductivity in 
Semi-Insulating GaAs—Jagdeep Shah and Yizhak Yacoby. 
174, 932 (1968) 

Erratum: Electron Tunneling in Metal-Semiconductor Bar- 

riers—J. W. Conley, C. B. Duke, G. D. Mahan, and J. J. 

Tiemann. (150, 466 (1966)] 174, 1082 (1968) 


45.4 Magneto- Transport Effects (see also 44.1) 





Hall Coefficients of Cu, Ag, and Au in the Range 4.2-300°K 
—J. E. A. Alderson, T. Farrell, and C. M. Hurd. 174, 729 
(1968) 

Effects of Finite Boundaries on a One-Dimensional Har- 

monic Oscillator—Richard Vawter. 174, 749 (1968) 

Surface Quantum States and Impedance Oscillations in a 
Weak Magnetic Field—Numerical Aspects—T. W. Nee, 

J. F. Koch, and R. E. Prange. 174, 758 (1968) 

Effects of a Tilted Magnetic Field on a Two-Dimensional 
Electron Gas—F. F. Fang and P. J. Stiles. 174, 823 (1968) 

Low-Field Mobility and Galvanomagnetic Properties of 

Holes in Germanium with Phonon Scattering—P. Lawaetz. 

174, 867 (1968) 





Sum Rule for the Landau Fermi-Liquid Parameters in 
Metals—W. F. Brinkman, P. M. Platzman, and T. M. Rice. 
174, 495 (1968) 

Search for Plasmaron Structure in the Soft X-Ray L,; 
Emission Spectrum of Al—J. R. Cuthill, R. C. Dobbyn, 

A. J. McAlister, and M. L. Williams. 174, 515 (1968) 


46.2 Crystal Structure and Properties (see also 42) 





Temperature-Dependent Isomer Shift and Anharmonic Bind- 
ing of Sn‘! in Nb;Sn from Méssbauer-Effect Measurements 
—J.8&. Shier and R. D. Taylor. 174, 346 (1968) 

Specific Heat.and Griineisen y of Noble Metals—Rajendra P. 
Gupta. 174, 714 (1968) 

Specific Heats of Cu, GaAs, GaSb, InAs, and InSb from 1 to 
30°K—T. C. Cetas, C. R. Tilford, and C. A. Swenson. 174, 
835 (1968) 

Measurement of Higher-Order Elastic Constants, Using 
Finite Deformations—B. E. Powell and M. J. Skove. 174, 
977 (1968) 

Erratum: Specific Heats below 3°K of Pure Copper, Silver, 
and Gold and of Extremely Dilute Gold-Transition-Metal 


Alloys—Douglas L. Martin. [170, 650 (1968)] 174, 1082 
(1968) 


46.3 Imperfections and Impurities; Alloys 





(see also 43) 


Magnetoresistance of Dilute Alloys—H. Rohrer. 174, 583 
(1968) 

Pseudopotentials in Alloys and the Calculation of the Resid- 
ual Resistivity—O. P. Gupta. 174, 668 (1968) 

Kinetic Study of Vacancy Clustering and Annealing in Met- 
als—R. A. Johnson. 174, 684 (1968) 

Recovery of Resistivity of Pure and Alloyed Aluminum in 
Stages II and Ill after 2-MeV Electron Irradiation—P. B. 
Peters and P. E. Shearin. 174, 691 (1968) 

Direct Observation of Solid-State Diffusion Using the Méss- 
bauer Effect—Robert C. Knauer andYames G. Mullen. 174, 
711 (1968) 

Erratum: Specific Heats below 3°K of Pure Copper, Silver, 
and Gold and of Extremely Dilute Gold-Transition-Metal 


Alloys—Douglas L. Martin. [170, 650 (1968)] 174, 1082 
(1968) 


46.4 Electronic Structure and Properties (see also 44) 





Electromodulation of the Optical Properties of Gold—Wil- 


ford N. Hansen and Arnold Prostak. 174, 500 (1968) 


New Foundation for the Use of Pseudopotentials in Metals— 


William A. Goddard, III. 174, 659 (1968) 


Form Factors of Truncated Atomic Potentials—J. C. Phil- 


lips and R. Sandrock. 174, 663 (1968) 


Fermi Surface of Cadmium: Radio- Frequency Size Effect— 


R. C. Jones, R. G. Goodrich, and L. M. Falicov. 174, 
672 (1968) 


Specific Heat and Griineisen y of Noble Metals—Rajendra P. 


Gupta. 174, 714 (1968) 


Electroreflectance Changes in Dielectric Constants of Au 


and Ag by Modulated Ellipsometry—A. B. Buckman and 
N. M. Bashara. 174, 719 (1968) 


Magnetoacoustic Dispersion and Attenuation; Comparison of 


Experiment with the Free-Electron Theory—A. G. Beattie. 


174, 721 (1968) 
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Hall Coefficients of Cu, Ag, and Au in the Range 4.2—300°K 
—J. E. A. Alderson, T. Farrell, and C. M. Hurd. 174, 729 
(1968) 

Optimum Form of a Modified Heine-Abarenkov Model Poten- 
tial for the Theory of Simple Metals—Robert W. Shaw, Jr. 
174, 769 (1968) 

Anisotropy of Magnetoacoustic Attenuation and Deformation 
Potential in Bismuth—K. Walther. 174, 782 (1968) 


46.5 Transport Properties (see also 45) 





Thermal Conductivities and Lorenz Functions of Dy, Er, 
and Lu Single Crystals—D. W. Boys and S. Legvold. 174, 
377 (1968) 

Sum Rule for the Landau Fermi-Liquid Parameters in 
Metals—W. F. Brinkman, P. M. Platzman, and T. M. Rice. 
174, 495 (1968) 

Lattice Thermal Conductivity, Nernst-Ettinghausen Effect, 
and Specific Heat in Antimony at Low Temperature—R. 8. 
Blewer, N. H. Zebouni, and C. G. Grenier. 174, 700 (1968) 

Hall Coefficients of Cu, Ag, and Au in the Range 4.2-300°K 
—J. E. A. Alderson, T. Farrell, and C. M. Hurd. 174, 729 
(1968) 

Surface Quantum States and Impedance Oscillations in a 
Weak Magnetic Field—Numerical Aspects—T. W. Nee, 

J. F. Koch, and R. E. Prange. 174, 758 (1968) 

Anisotropy of Magnetoacoustic Attenuation and Deformation 

Potential in Bismuth—K. Walther. 174, 782 (1968) 


46.6 Atoms, Nuclei, and Particles in Metals 
see also 20 





Coulomb-Recoil-Implantation Méssbauer Experiments with 
%Ge—Gordon Czjzek, J. L. C. Ford, Jr., John C. Love, 
Felix E. Obenshain. and Horst H. F. Wegener. 174, 331 
(1968) 

Magnetic Field Dependence of the Ruderman-Kittel-Kasuya- 
Yosida Exchange Interaction—M. L. Glasser. 174, 424 
(1968) 

Scattering of 8 Radiation on a Thick Foil: Production of 
Transverse Polarization—L. Braicovich, B. De Michelis, 
and A. Fasana. 174, 460 (1968) 


46.7 Semimetals 





Lattice Thermal Conductivity, Nernst-Ettinghausen Effect, 
and Specific Heat in Antimony at Low Temperature—R. 8. 


Blewer, N. H. Zebouni, and C. G. Grenier. 174, 700 (1968) 


Anisotropy of Magnetoacoustic Attenuation and Deformation 
Potential in Bismuth—K. Walther. 174, 782 (1968) 


47 SEMICONDUCTORS 


47.1 Collective and Critical Effects (see also 41) 





Light Scattering from a Plasma in a Magnetic Field—P. M. 
Platzman, P. A. Wolff, and N. Tzoar. 174, 489 (1968) 


47.2 Crystal Structure and Properties (see also 42) 





Specific Heats of Cu, GaAs, GaSb, InAs, and InSb from 1 to 
30°K—T. C. Cetas, C. R. Tilford, and C. A. Swenson. 174, 
835 (1968) 


Energy and Orientation Dependence of Electron-Irradiation- 


Induced Damage in Undoped GaSb—K. Thommen. 174, 938 
(1968) 


ANALYTIC SUBJECT INDEX 


47.3 Imperfections and Impurities; Doping (see also 43) 





Free-Carrier and Exciton Recombination Radiation in 
GaAs—M. A. Gilleo, P. T. Bailey, and D. E. Hill. 174, 
898 (1968) 

Electrical and Optical Enhancement of Photoconductivity in 
Semi-Insulating GaAs—Jagdeep Shah and Yizhak Yacoby. 
174, 932 (1968) 


47.4 Electronic Structure and Properties (see also 44) 





Form Factors of Truncated Atomic Potentiale—J. C. Phil- 
lips and R. Sandrock. 174, 663 (1968) 

Electric-Field Modulation of Luminescence-Excitation in 
Natural Diamond in the Spectral Energy Range 5.0-6.0 eV 
—P. Denham and E. C. Lightowlers. 174. 800 (1968) 

Ultraviolet Reflectivity Spectra of CdS;.,Se, Single Crys- 
tals—R. L. Hengehold and C. R. Fraime. 174, 808 (1968) 

Effects of a Tilted Magnetic Field on a Two-Dimensional 
Electron Gas—F. F. Fang and P. J. Stiles. 174, 823 (1968) 

New Evidence for the Existence of Exciton Effects at Hyper- 
bolic Critical Points—Kerry L. Shaklee, J. E. Rowe, and 
Manuel Cardona. 174, 828 (1968) 

Excited States of Bound Exciton Complexes in CdS—D. C. 
Reynolds, C. W. Litton, and T. C. Collins. 174, 845 (1968) 

Optical Properties of Epitaxial PbSe Films—C.-E. Blom- 
qvist and P.-O. Nilsson. 174, 849 (1968) 

Urbach’s Rule in an Electron-Phonon Model—Dennis Dunn. 
174, 855 (1968) 

Piezoresistance and Piezo-Hall Effects in n-ZnSe—A. Sagar, 
M. Pollak, and W. Lehmann. 174, 859 (1968) 

Free-Carrier and Exciton Recombination Radiation in 
GaAs—M. A. Gilleo, P. T. Bailey, and D. E. Hill. 174, 
898 (1968) 

Spectral Analysis of Photoemissive Yields in GaAs and Re- 
lated Crystals— Frank Herman and W. E. Spicer. 174, 906 
(1968) 

Location of the L, and X; Minima in GaAs as Determined by 
Photoemission Studies—L. W. James, R. C. Eden, J. L. 
Moll, and W. E. Spicer. 174, 909 (1968) 

Tonic Surface States from a Band-Edge Method—Jules D. 
Levine and S. G. Davison. 174, 911 (1968) 

Effect of a Uniform Electric Field upon the Optical Absorp- 
tion of Semi-Insulating Gallium Arsenide—B. T. French. 
174. 991 (1968) 

Electrical Properties of Ti,O, Single Crystals—J. M. Honig 
and T. B. Reed. 174, 1020 (1968) 

Erratum: Electric Properties of n-Type Liquid Alloys of 
Thallium and Tellurium—Melvin Cutler and Marshall B. 
Field. [169, 632 (1968)] 174, 1082 (1968) 


47.5 Transport Properties (see also 45) 





Piezoresistance and Piezo-Hall Effects in n-ZnSe—A. Sagar, 
M. Pollak, and W. Lehmann. 174, 859 (1968) 

Low-Field Mobility and Galvanomagnetic Properties of 
Holes in Germanium with Phonon Scattering—P. Lawaetz. 
174, 867 (1968) 

Acoustoelectric Effect in Polar Semiconductors—V. V. 
Paraniape and S. B. Joshi. 174, 919 (1968) 

Transport Properties of GaAs—J. G. Ruch and G. 8. Kino. 
174, 921 (1968) 

Electrical and Optical Enhancement of Photoconductivity in 
Semi-Insulating GaAs—Jagdeep Shah and Yizhak Yacoby. 

174, 932 (1968) 

Electrical Properties of Ti,O; Single Crystals—J. M. Honig 
and T. B. Reed. 174, 1020 (1968) 

Erratum: Electron Tunneling in Metal-Semiconductor Bar- 
riers—J. W. Conley, C. B. Duke, G. D. Mahan, and J. J. 
Tiemann. [150, 466 (1966)1_174, 1082 (1968) 
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tivity in Colored Potassium Chloride— Frances 
H. Chapple, Gerhard Lehmann, and Allen B. Scott. 174, 


1012 (1968) 
Intermediate-Coupling Polaron Effective Mass—David M. 


Larsen. 174, 1046 (1968) 
Raman Spectrum of Crystalline Benzil—S. A. Solin and A. K. 
Ramdas. 174, 1069 (1968) 


Erratum: Electric Properties of n-Type Liquid Alloys of 
Thallium and Tellurium—Melvin Cutler and Marshall B. 
Field. [169. 632 (1968)1 174, 1082 (1968) 


47.6 Atoms, Nuclei, and Particles in Semiconductors 
(see also 20) 





Meson Captures in Solids—M. Y. Au-Yang and Marvin L. 


Cohen. 174, 468 (1968) 
Defects in Irradiated Silicon: Electron Paramagnetic Reso- 48.5 Transport Properties (see also 45) 


nance and Electron-Nuclear Double Resonance of the Ar- 
senic- and Antimony-Vacancy Pairs—Edward L. Elkin and Spin-Lattice Relaxation in Pure and Europium-Doped BaF, 
G. D. Watkins. 174, 881 (1968) Crystals at High and Low Temperatures—J. R. Miller and 


P. P. Mahendroo. 174, 369 (1968) 
48 INSULATORS (see also 34 and 49) Neutron Scattering from MgO—G. M. Borgonovi and G. W. 
48.1 Collective and Critical Effects (see also 41) 





Carriveau. 174, 953 (1968) 





48.6 Atoms, Nuclei, and Particles in Insulators 





Phonon Spectrum of hcp He‘—V. J. Minkiewicz, T. A. Kit- 
chens, F. P. Lipschultz, R. Nathans, and G. Shirane. 174, 


267 (1968) 
48.2 Crystal Structure and Properties (see also 42) 


Nuclear-Quadrupole-Resonance Study of Lattice Dynamics 
in K,PtCl,—K. R. Jeffrey and R. L. Armstrong. 174, 359 
(1968) 

Adjusting Poles and Zeros of Dielectric Dispersion to Fit 
Reststrahlen of PrCl; and LaCl;—Dwight W. Berreman and 
Frank C. Unterwald. 174, 791 (1968) 

Temperature-Dependent Vibrational Modes in Sodium Ni- 
trite—M. K. Barnoski and J. M. Ballantyne. 174, 946 
(1968) 

Neutron Scattering from MgO—G. M. Borgonovi and G. W. 
Carriveau. 174, 953 (1968) 

Measurement of Higher-Order Elastic Constants, Using 
Finite Deformations—B. E. Powell and M. J. Skove. 174, 
977 (1968) 

Pressure Dependence of Infrared Eigenfrequencies of KCl 





see also 20 


Nuclear-Quadrupole-Resonance Study of Lattice Dynamics 
in K,PtCl,—K. R. Jeffrey and R. L. Armstrong. 174, 359 
(1968) 

Nuclear and Electron Resonance Study of the Paramagnetic 
Cobalt Ion—Sung Ho Choh and G. S. Seidel. 174, 385 (1968) 

Multiphonon Orbit-Lattice Relaxation of Excited States of 
Rare-Earth Ions in Crystals—L. A. Riseberg and H. W. 
Moos. 174, 429 (1968) 

Paramagnetic-Resonance Spectra of S’ Trapped in Alkali 
Halide Crystals—L. E. Vannotti and J. R. Morton. 174, 
448 (1968) 

Ground-State Modulation Using Optical Double Resonance in 
Trivalent Rare-Earth-Doped Single Crystals—L. Estero- 
witz and E. Chicklis. 174, 463 (1968) 

Selection Rules for an Electronic Raman Effect in a Situa- 
tion where the Appropriate Point Group is a Double Group 
—J. A. Koningstein. 174, 477 (1968) 





and KBr—C. Postmus, J. R. Ferraro, and S. S. Mitra. 174, 48.7 Color Centers (see also 43.2) 


983 (1968) 
Debye-Waller Factors in Rare-Gas Solids—Victor V. Gold- 


man. 174, 1041 (1968) 


Raman Spectrum of Crystalline Benzil—S. A. Solin and A. K. 


Ramdas. 174, 1069 (1968) 
48.3 Imperfections and Impurities; Amorphous Solids 


(see also 43) 


Spin- Lattice Relaxation in Pure and Europium-Doped BaF, 
Crystals at High and Low Temperatures—J. R. Miller and 
P. P. Mahendroo. 174, 369 (1968) 

Far-Infrared Properties of Lattice Resonant Modes. II. 
Stress Effects—I. G. Nolt and A. J. Sievers. 174, 1004 
(1968) 





48.4 Electronic Structure and Properties (see also 44) 





Multiphonon Orbit-Lattice Relaxation of Excited States of 
Rare-Earth Ions in Crystals—L. A. Riseberg and H. W. 
Moos. 174, 429 (1968) 

Electric- Field-Induced Raman Scattering in SrTiO, and 
KTaO,—P. A. Fleury and J. M. Worlock. 174, 613 (1968) 

Adjusting Poles and Zeros of Dielectric Dispersion to Fit 


Photochemical Conversion of F Centers to M Centers in 
KCl, KBr, and CsBr—A. D. Brothers and D. W. Lynch. 174, 
958 (1968) 

Electronic States of the F Center in Alkali Halide Crystals— 
W. Beall Fowler. 174, 988 (1968) 

Optical Properties and Formation Kinetics of M* Centers 
in NaF—J. Nahum. 174. 1000 (1968) 

Photoconductivity in Colored Potassium Chloride— Frances 
H. Chapple, Gerhard Lehmann, and Allen B. Scott. 174, 
1012 (1968) 

Study of the F’ Center in Several Alkali Halides—D. W. 
Lynch and D. A. Robinson. 174, 1050 (1968) 

Spin Hamiltonian of Two Equivalent Nuclei: Application to 
the J,> Centers—Dirk Schoemaker. 174, 1060 (1968) 

Color Centers in MgF,—W. A. Sibley and O. E. Facey. 174, 


1076 (1968) 


49 MAGNETIC MATERIALS AND FERROELECTRICS 
(see also 41.3) 


49.2 Crystal Structure and Properties (see also 42) 





Reststrahlen of PrCl; and LaCl,—Dwight W. Berreman and Elastic Moduli and Ultrasonic Attenuation of Gadolinium, 


Frank C. Unterwald. 174, 791 (1968) 
Temperature-Dependent Vibrational Modes in Sodium Ni- 
trite—M. K. Barnoski and J. M. Ballantyne. 174, 946 


(1968) 


Terbium, Dysprosium, Holmium, and Erbium from 4.2 to 
300°K—M. Rosen. 174, 504 (1968) 

Magnetic Properties of Ga,_,Fe,O;—B. F. Levine, C. H. 
Nowlin, and R. V. Jones. 174, 571 (1968) 





mperfections and 


Magnetic Structure Properties of Alloys of Tb, Ho, and Er 
with Sc—H. R. Child and W. C. Koehler. 174, 562 (1968) 
Electrical Resistivity and Screening in Some Dilute Ferro- 

magnetic Nickel Alloys—T. Farrell. 174, 564 (1968) 
Magnetoresistance of Dilute Alloys—H. Rohrer. 174, 583 
(1968) 
Electronic Spin Polarization around a Magnetic Impurity 
Using Perturbation Theory—H. U. Everts and B. N. 
Ganguly. 174, 594 (1968) 


49.4 Electronic Structure and Properties (see also 44) 





Magnetic Structure of NaNiF,;—A. Epstein, J. Makovsky, 
M. Melamud, and H. Shaked. 174, 560 (1968) 

Magnetic Properties of Ga,_,Fe,O,;—B. F. Levine, C. H. 
Nowlin, and R. V. Jones. 174, 571 (1968) 


49.5 Transport Properties (see also 45) 





Thermal Conductivities and Lorenz Functions of Dy, Er, 
and Lu Single Crystals—D. W. Boys and S. Legvold. 174, 
377 (1968) 

Elastic Moduli and Ultrasonic Attenuation of Gadolinium, 
Terbium, Dysprosium, Holmium, and Frbium from 4.2 to 
300°K—M. Rosen. 174, 504 (1968) 

Electrical Resistivity and Screening in Some Dilute Ferro- 
magnetic Nickel Alloys—T. Farrell. 174, 564 (1968) 

Tunneling in Ferroelectrics—J. R. Errey. 174, 568 (1968) 

Diffuse and Propagating Modes in the Heisenberg Paramag- 

net—Herbert S. Bennett. 174, 629 (1968) 


49.6 Atoms, Nuclei, and Particles in Magnetic 
Materials (see also 20) 








Nuclear Properties and Magnetic Hyperfine Interaction of 
Os'!#9—B. Persson, H. Blumberg, and M. Bent. 174, 1509 
(1968) 


49.7 Ferro-, Ferri-, and Antiferromagnetic 
Resonance (see also 21) 








Complex Susceptibility and Resonance Frequencies of 
Canted Antiferromagnets—F. B. Hagedorn and E. M. 
Gyorgy. 174, 540 (1968) 


49.8 Ferroelectrics (see also 44.2) 





Raman Spectrum of Single-Domain BaTiO;—M. DiDomenico, 
Jr., 8S. H. Wemple, S. P. &. Porto, and R. P. Bauman. 174, 
522 (1968) 

Tunneling in Ferroelectrics—J. R. Errey. 174, 568 (1968) 

Electric- Field-Induced Raman Scattering in SrTiO, and 
KTaO,—P. A. Fleury and J. M. Worlock. 174, 613 (1968) 
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51 NUCLEAR THEORY 
51.2 Nuclear Structure 





Separable ¢ Matrices and Hard-Core Potentials— Michael G. 
Fuda. 174, 1134 (1968) 

Existence of the Trineutron—Horace Jacob and V. K. Gupta. 
174, 1213 (1968) 
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Brueckner Theory in an Oscillator Basis. I. The Method of 
Reference Bethe-Goldstone Equations and Comparison of 
the Yale. Reid (Hard-Core), and Hamada-Johnston Inter- 
actions—Richard L. Becker, Alan D. MacKellar, and B. M. 
Morris. 174, 1264 (1968) 

State Dependence of Coulomb Interaction in Nuclei—George 

F. Bertsch. 174, 1313 (1968) 

Moment of Inertia in Light Nuclei—S. Das Gupta and A. Van 
Ginneken. 174, 1316 (1968) 

Projected Tamm-Dancoff Spectra of Ne®® and Mg*4—L. Sat- 
pathy. 174, 1324 (1968) 

Structure of the Self-Consistent Solutions for Even-Even 
Nuclei in the 2p-1f Shell—J. C. Parikh and J. P. Svenne. 
174, 1343 (1968) 


51.4 Nuclear Matter (see also 31) 





Nuclear Forces—Lester Ingber. 174. 1250 (1968) 


51.6 Nuclear Reactions and Scattering (see also 65) 





Shape of the Nuclear Symmetry Potential—J. Zim4nyi and B. 
Gyarmati. 174, 1112 (1968) 

Calculation of the Lifetime of a Metastable System—L. Ce- 
lenza and W. Tobocmara. 174, 1115 (1968) 

Low-Energy Method in High-Energy Scatterings—Yukap 
Hahn. 174, 1135 (1968) 

Theoretical Calculations of Statistical Heavy-Ion Reactions 
—E. Gadioli, I. Iori, and L. Zetta. 174, 1140 (1968) 

Many-Body Theory of Nuclear Reactions—Yukap Hahn. 174, 
1168 (1968) 

High-Energy Proton Scattering and the Structure of Light 
Nuclei—Robert H. Bassel and Colin Wilkin. 174, 1179 
(1968) 

Single Separable Potential with Attraction and Repulsion— 
Frank Tabakin. 174, 1208 (1968) 

Intermediate Structure and Particle-Hole States in Nuclear 
Reactions—G. L. Payne. 174, 1227 (1968) 

Realistic N-N One-Boson-Exchange Potentials—T. Ueda and 
A. E. 8. Green. 174, 1304 (1968) 

Influence of Angular Momentum on the Decay of the Ni® 
Compound Nucleus—J. Benveniste, G. Merkel, and 
A. Mitchell. 174, 1357 (1968) 

Comparison of Experiment and Theory for Nuclear Excita- 
tion in "*in by Threshold-Energy Electrons—B. T. Cher- 
tok and W. T. K. Johnson. 174, 1525 (1968) 

Optimized Polynomial Expansion for Scattering Amplitudes 
—R. E. Cutkosky and B. B. Deo. 174, 1859 (1968) 

Many-Level Formula for Scattering from Extremely Strong 
Square Potentials—S. Tani. 174, 2054 (1968) 


52 NUCLEI WITH A =5 


52.1 Properties; Mass, Abundance, Moments, and 
Spin (see also 11.4 and 21.4) 








Existence of the Trineutron—Horace Jacob and V. K. Gupta. 
174, 1213 (1968) 


52.3 Nuclear Reactions and Scattering — of Photons 





Electromagnetic Interactions of Loosely-Bound Composite 
Systems—Stanley J. Brodsky and Joel R. Primack. 174, 
2071 (1968) 


52.4 —— of Leptons 





Erratum: Threshold Electrodisintegration of the Deuteron 
—Ronald J. Adler. [169, 1192 (1968)] 174, 2169 (1968) 





VOLUME 174 


52.5 ——— of Mesons and Hyperons 





Regge-Pole Formalism for Pionic Disintegration of Deu- 
teron—Huan Lee. 174, 2130 (1968) 


Isospin and U-Spin Dependence of Hadron-Nucleon Total 
Cross Sections—Harry J. Lipkin. 174, 2151 (1968) 


52.6 —— of Nucleons 





Elastic Scattering of 14-MeV Neutrons by Deuterons—A. C. 
Berick, R. A. J. Riddle, and C. M. York. 174, 1105 (1968) 
Proton-Proton Elastic Scattering between 6 and 10 MeV— 


R. J. Slobodrian, H. E. Conzett, E. Shield, and W. F. Tivol. 


174, 1122 (1968) 

High-Energy Proton Scattering and the Structure of Light 
Nuclei—Robert H. Bassel and Colin Wilkin. 174, 1179 
(1968) 

Realistic N-N One-Boson-Exchange Potentials—T. Ueda and 
A. E. 8. Green. 174, 1304 (1968) 

Weak Parity-Nonconserving Potentials—D. Tadié. 174, 1694 
(1968) 


52.7 --— of Deuterons and Tritons 





Parity Conservation in the Reaction T(d,2)He‘—D. C. Bonar, 
C. W. Drake, R. D. Headrick, and V. W. Hughes. 174, 1200 
(1968) 


53 NUCLEI WITH 6<A<19 


53.1 Properties; Mass, Abundance, Moments, and 
Spin (see also 11.4 and 21.4) 








Carbon-10 and Mass Measurements for Light Nuclei— 
H. Brunnader, J. C. Hardy, and Joseph Cerny. 174, 1247 
(1968) 


53.2 Spectroscopy; Decay, Energy Levels, and 
Transitions 





State Dependence of Coulomb Interaction in Nuclei—George 
F. Bertsch. 174, 1313 (1968) 


53.3 Nuclear Reactions and Scattering—of Photons 





Muon-Capture and Photon- Absorption Calculations in a 
Configuration-Mixing Model for O'*—G. E. Walker. 174, 
1290 (1968) 


53.4 —-—-- of Leptons, Mesons, and Hyperons 





Double Charge Exchange of Positive s Mesons on Complex 
Nuclei—P. E. Boynton, Thomas J. Devlin, J. Solomon, and 
V. Perez-Mendez. 174, 1083 (1968) 

Single-Proton Emission Following Positive Pion Absorption 
in Carbon—T. R. Witten, M.. Blecher, and K. Gotow. 174, 
1166 (1968) 

Pion Double-Charge- Exchange Cross-Section Measurements 
—C. J. Cook, M. E. Nordberg, Jr., and R. L. Burman. 174 
1374 (1968) 


53.5 _——-— of Protons 


Analysis of the C'"(p,a)B’ Reaction at 44.5 MeV—T. Y. Li 
and B. Hird. 174, 1130 (1968) 

High-Energy Proton Scattering and the Structure of Light 
Nuclei—Robert H. Bassel and Colin Wilkin. 174, 1179 
(1968) 
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Proton and Neutron Resonances in Nitrogen—F. Boreli, 


P. N. Shrivastava, B. B. Kinsey, and V. C. Mistry. 174, 
1221 (1968) 


53.6 ——- of Neutrons 





Neutron Cross-Section Measurements of '!2C between 14 and 
25 MeV—F. Boreli, B. B. Kinsey, and P. N. Shrivastava. 
174, 1147 (1968) 
Single Separable Potential with Attraction and Repulsion— 
Frank Tabakin. 174, 1208 (1968) 

Proton and Neutron Resonances in Nitrogen—F. Boreli, 
P. N. Shrivastava, B. B. Kinsey, and V. C. Mistry. 174, 
1221 (1968) 


53.8 —— of He® and Hea) 





16Q(a,2a)"Cg.s. Reaction Mechanisms near 25 MeV—A. W. 
Parker, J. S. Allen, R. L. Yerke, and V. G. Stotland. 174, 
1093 (1968) 

Determination of the Neutron Polarization from the 
3CPHe,n)*0g.s. Reaction from 2.9to3.9 MeV—Th. Stamm- 
bach, R. S. Thomason, J. Tavlor. Jr.. and R. L. Walter. 
174, 1119 (1968) 

Study of the Two-Body Force through the (He’,t) Charge- 
Exchange Reaction on O” and O”—Luisa F. Hansen, 
Marion L. Stelts, Jose G. Vidal, J. J. Wesolowski. and 
V. A. Madsen. 174, 1155 (1968) 


53.9 -—— of Heavy Nuclei 





Theoretical Calculations of Statistical Heavy-Ion Reactions 
—E. Gadioli, I. Iori, and L. Zetta. 174, 1140 (1968) 
54 NUCLEI WITH 20<A < 89 


54.1 Properties; Mass, Abundance, Moments, and 
Spin (see also 11.4 and 21.4) 








Determination of g- Factor Ratios for Free Rb*5 and Rb*" 
Atoms—C. W. White, W. M. Hughes, G. S. Hayne, and H. G. 
Robinson. 174, 23 (1968) 

Coulomb-Recoil-Implantation Méssbauer Experiments with 
™Ge—Gordon Czjzek, J. L. C. Ford, Jr., John C. Love, 
Felix E. Obenshain, and Horst H. F. Wegener. 174, 331 
(1968) 


54.2 Spectroscopy; Decay, Energy Levels, and 
Transitions 





State Dependence of Coulomb Interaction in Nuclei—George 
F. Bertsch. 174, 1313 (1968) 

Gamma-Ray Widths of the 3.00-MeV Level of Al?’ and the 
3.13-MeV Level of P*'—s. W. Robinson, C. P. Swann, and 
V. K. Rasmussen. 174, 1320 (1968) 

Projected Tamm-Dancoff Spectra of Ne? and Mg**—L. Sat- 
pathy. 174, 1324 (1968) 

Evidence for a 0+ State in Zn Populated by **Ga—H. K. 
Carter, J. H. Hamilton, A. V. Ramayya, and J. J. Pinajian. 
174. 1329 (1968) 

Spins of Levels in **P—C. E. Moss, R. V. Poore, N. R. 
Roberson, and D. R. Tilley. 174, 1333 (1968) 

Gamma Decay of T=] States in Al*5 and P**—G. C. Morri- 
son, D. H. Youngblood, R. C. Bearse, and R. E. Segel. 174, 
1366 (1968) 
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Gamma-Ray Widths of the 3.00-MeV Level of Al?’ and the 
3.13-MeV Level of P*'—s. W. Robinson, C. P. Swann, and 
V. K. Rasmussen. 174, 1320 (1968) 


54.4 —— of Leptons, Mesons, and Hyperons 





Double Charge Exchange of Positive  Mesons on Complex 
Nuclei—P. E. Boynton, Thomas J. Devlin, J. Solomon, and 
V. Perez-Mendez. 174, 1083 (1968) 

Pion Double-Charge- Exchange Cross-Section Measurements 
—C. J. Cook, M. E. Nordberg, Jr., and R. L. Burman. 174 
1374 (1968) 

Electron Scattering Studies of Calcium and Titanium Iso- 
topes—R. F. Frosch, R. Hofstadter, J. S. McCarthy, G. K. 
Noldeke, K. J. van Oostrum, M. R. Yearian, B. C. Clark, 
R. Herman, and D. G. Ravenhall. 174, 1380 (1968) 


54.5 —— of Protons 





Angular Distributions of the Recoil Nuclei from the 
Cu®5(p,pm)Cu“ Reactions at 0.37, 1.0, and 2.8 GeV—L. P. 
Remsberg. 174. 1338 (1968) 

Influence of Angular Momentum on the Decay of the Ni® 
Compound Nucleus—J. Benveniste, G. Merkel, and 
A. Mitchell. 174, 1357 (1968) 


54.8 —— of He* and He“(a) 





Influence of Angular Momentum on the Decay of the Ni® 
Compound Nucleus—J. Benveniste, G. Merkel, and 
A. Mitchell. 174, 1357 (1968) 


54.9 —-—- of Heavy Nuclei 





Study of the Particles Emitted from Br’ Compound Nuclei 
Formed in Two Ways: C® + Cu®$ and O1% + Co#9—J. M. 
D’ Auria. M. J. Fluss. G. Herzog. L. Kowalski. J. M. 
Miller, and R. C. Reedy. 174, 1409 (1968) 


55 NUCLEI WITH 90<A 


55.1 P rties; Mass, Abundance, Moments, and 
Spin — also 11.4 and 21.4) 


Calculation of the Electron Binding Energies and X-Ray 
Energies for the Superheavy Elements 114, 126, and 140 
Using Relativistic Self-Consistent- Field Atomic Wave 
Functions—Thomas C. Tucker, Louis D. Roberts, C. W. 
Nestor, Jr., Thomas A. Carlson, and F. B. Malik. 174, 
118 (1968) 

Nuclear Properties and Magnetic Hyperfine Interaction of 
Os'89—B. Persson, H. Blumberg, and M. Bent. 174, 1509 
(1968) 





55.2 Spectroscopy; Decay, Energy Levels, and 
Transitions 





Study of the Nb®(nres,7)Nb™ Reaction—W. V. Prestwich, 
R. E. Coté, and Hla Shwe. 174, 1421 (1968) 

Test of Time-Reversal Invariance via a B~y~y Angular Cor- 
relation in *Rh-!%pd—R. B. Perkins and E. T. Ritter. 
174, 1426 (1968) 

Levels in Even-Even Hg'*, Hg!*, Hg!®, and Hg!®—R. F. 
Petry, R. A. Naumann, and J. S. Evans. _174, 1441 (1968) 
Levels of ®*Xe Populated in 8 Decay of I and °Cs—Theo- 
dore E. Fessler, Glenn M. Julian, and S. Jha. 174, 1472 

(1968) 
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Transitional Nuclei. II. Higher Vibrational States in Nucleus 
‘Gd—R. A. Meyer. 174, 1478 (1968) 

Alpha Decay of the Isomers of *!4Fr—David F. Torgerson, 
Richard A. Gough, and Ronald D. Macfarlane. 174, 1494 
(1968) 

Total Internal Conversion Coefficient of the 23.9-keV 
Ground-State Transition in '!9”’Sn—Vaclav O. Koustroun 
and Bernd Crasemann. 174, 1535 (1968) 


55.4 Nuclear Reactions and Scattering — of Leptons, 
Mesons, and Hyperons 











Scattering of 6 Radiation on a Thick Foil: Production of 
Transverse Polarization—L. Braicovich, B. De Michelis, 
and A. Fasana. 174, 460 (1968) 

Double Charge Exchange of Positive  Mesons on Complex 
Nuclei—P. E. Boynton, Thomas J. Devlin, J. Solomon, and 
V. Perez-Mendez. 174, 1083 (1968) 

Comparison of Experiment and Theory for Nuclear Excita- 
tion in “in by Threshold-Energy Electrons—B. T. Cher- 
tok and W. T. K. Johnson. 174, 1525 (1968) 


55.5 —— of Protons 





Elastic and Inelastic Proton Scattering from Even Isotopes 
of Cd, Sn, and Te—W. Makofske, W. Savin, H. Ogata, and 
T. H. Kruse. 174, 1429 (1968) 

Fission of U*** by 2.2-GeV Protons—V. P. Crespo, J. B. 
Cumming, and A. M. Poskanzer. 174, 1455 (1968) 


55.6 —— of Neutrons 





Neutron Cross Sections and Resonance Parameters of Yb 
Isotopes—S. F. Mughabghab and R. E. Chrien. 174, 1400 
(1968) 

Neutron Scattering Cross Sections of U8, 255, and Pu*ét 
from 1 to 30 eV—G. D. Sauter and C. D. Bowman. 174, 
1413 (1968) 

Study of the Nb*°(nres,7)Nb™ Reaction—W. V. Prestwich, 
R. E. Coté, and Hla Shwe. 174, 1421 (1968) 

Ba!5'(n,7) Reaction and Level Structure of Ba!%®—M. A. J. 
Marigscotti, W. Gelletly, J. A. Moragues, and W. R. Kane. 
174, 1485 (1968) 

Resonant and Nonresonant Capture of Slow Neutrons in 
Tm*9(n,y)Tm'™—M. A. Lone, R. E. Chrien, O. A. Wasson, 
M. Beer, M. R. Bhat, and H. R. Muether. 174, 1512 (1968) 

Note on the Scattering Cross Sections of the Isotopes of 
Dysprosium—H. R. Child, L. J. Raubenheimer, W. C. 
Koehler, and R. M. Moon. 174, 1553 (1968) 


55.8 -—--— of He® and Hea) 





Intensities and Angular Distributions of Ground-State Rota- 
tional Transitions Excited in (a@,3n) and (a,4n) Reactions— 
C. F. Williamson, S. M. Ferguson, B. J. Shepherd, and 
I. Halpern. 174, 1544 (1968) 


56 NUCLEAR FISSION 


Neutron Scattering Cross Sections of U*, U5, and Pu*#! 
from 1 to 30 eV—G. D. Sauter and C. D. Bowman. 174, 
1413 (1968) 
Fission of U*** by 2.2-GeV Protons—V. P. Crespo, J. B. 
Cumming, and A. M. Poskanzer. 174, 1455 (1968) 
Spontaneous-Fission Decay Constant of ?%U—J. H. Roberts, 
Raymond Gold, and Roland J. Armani. 174. 1482 (1968) 

Fission- Fragment Energy-Correlation Measurements for 
the Thermal-Neutron Fission of **y—Frances Pleasonton. 
174, 1500 (1968) 





VOLUME 174 
Nuclear Pairing Energy of Transition Nucleus Pu*“°—J, R. 


Huizenga, A. N. Behkami, J. W. Meadows, Jr., and E. D. 
Klema. 174, 1539 (1968) 


60 ELEMENTARY PARTICLES 
AND FIELDS 


61 EXTRATERRESTRIAL PHYSICS; GRAVITATION 
61.4 Astrophysics (see also 61.2 and 61.6) 





Transport Theory of a Partially Degenerate Plasma—Martin 
Lampe. 174, 276 (1968) 

Axially Symmetric Zero-Mass Meson Solutions of Einstein 
Equations—R. Penney. 174, 1578 (1968) 

Theory for the Measurement of the Earth’s Velocity through 
the 3°K Cosmic Radiation—C. V. Heer and R. H. Kohl. 174, 
1611 (1968) 

Nonstatic Analogs of Schwarzschild’s Interior Solution in 

General Relativity—P. C. Vaidya. 174, 1615 (1968) 

Effect of a Degenerate Neutrino Sea on Electromagnetism— 
J. Royer. 174, 1719 (1968) 

Comment on the Anisotropy of the Primeval Fireball— 

P. J. E. Peebles and David T. Wilkinson. 174, 2168 (1968) 


61.6 Gravitation and General Relativity 





Global Structure of the Kerr Family of Gravitational Fields 
—Brandon Carter. 174, 1559 (1968) 

Axially Symmetric Zero-Mass Meson Solutions of Einstein 
Equations—R. Penney. 174, 1578 (1968) 

Nonstatic Analogs of Schwarzschild’s Interior Solution in 
General Relativity—P. C. Vaidya. 174, 1615 (1968) 


62 CLASSICAL PHYSICS AND QUANTUM THEORY 
62.2 Mechanics and Acoustics; Special Relativity 


(see also 45.1) 


Interaction Angular Momentum—James H. Cooke. 174, 1602 
(1968) 

Does Lorentz-Invariance Imply Causality ?—Michael M. 
Broido and John G. Taylor. 174, 1606 (1968) 

Theory for the Measurement of the Earth’s Velocity through 
the 3K Cosmic Radiation—C. V. Heer and R. H. Kohl. 174, 
1611 (1968) 

Comment on the Anisotropy of the Primeval Fireball— 

P. J. E. Peebles end David T. Wilkinson. 174, 2168 (1968) 





62.4 Electromagnetism and Optics (see also 23, 44.4, 


and 62.8) 





Quantum Theory of the Smith-Purcell Experiment—Solomon 
J. Glass and H. Mendlowitz. 174, 57 (1968) 
Quantum Optics. II. Description of a Mode—I. R. Senitzky. 
174, 1588 (1968) 
Quantum Electromagnetic Zero-Point Energy and Retarded 
Dispersion Forces—Timothy H. Boyer. 174, 1631 (1968) 
Effect of a Degenerate Neutrino Sea on Electromagnetism— 
J. Royer. 174, 1719 (1968) 

Quantum Electromagnetic Zero-Point Energy of a Conduct- 
ing Spherical Shell and the Casimir Model for a Charged 
Particle—Timothy H. Boyer. 174, 1764 (1968) 


62.6 General Quantum Mechanics (see also 62.8) 





Pressure Shifts of Hyperfine Splitting of Hydrogen and Trit- 
ium in Argon—R. A. Brown and F. M. Pipkin. 174, 48 
(1968) 

Quantum Theory of the Smith-Purcell Experiment—Solomon 
J. Glass and H. Mendlowitz. 174, 57 (1968) 

Tunneling in Ferroelectrics—J. R. Errev. 174. 568 (1968) 

Effects of Finite Boundaries on a One-Dimensional Har- 
monic Oscillator—Richard Vawter. 174, 749 (1968) 

Calculation of the Lifetime of a Metastable System—L. Ce- 

lenza and W. Tobocman. 174, 1115 (1968) 

Quantum Treatment of Multiple Real Transitions—J. C. Ash- 
ley and R. H. Ritchie. 174, 1572 (1968) 

Quantum Optics. II. Description of a Mode—I. R. Senitzky. 
174, 1588 (1968) 


62.8 Quantum Electrodynamics and Other Field 





Theories (see also 62.4, 62.6, and 64.4) 


Resolution of the Runaway Problem for the Polaron—S. L. 
Trubatch. 174, 1555 (1968) 

Axially Symmetric Zero-Mass Meson Solutions of Einstein 
Equations—R. Penney. 174, 1578 (1968) 

Interaction Angular Momentum—James H. Cooke. 174, 1602 
(1968) 

Does Lorentz-Invariance Imply Causality ?—Michael M. 
Broido and John G. Taylor. 174, 1606 (1968) 

Quantum Electromagnetic Zero-Point Energy and Retarded 
Dispersion Forces—Timothy H. Boyer. 174, 1631 (1968) 

Correlation between Transcendental and Polynomial La- 
grangians—H. M. Fried. 174, 1725 (1968) 

Scalar Fields Coupled to the Trace of the Energy-Momen- 
tum Tensor—Peter G. O. Freund and Yoichiro Nambu. 174, 
1741 (1968) 

Quantum Electromagnetic Zero-Point Energy of a Conduct- 
ing Spherical Shell and the Casimir Model for a Charged 
Particle—Timothy H. Boyer. 174, 1764 (1968) 

Quantum Field Theory of Interacting Tachyons—J. Dhar and 
E. C. G. Sudarshan. 174, 1808 (1968) 

Calculation of the Sixth-Order Contribution from the Fourth- 
Order Vacuum Polarization to the Difference of the Anom- 
alous Magnetic Moments of Muon and Electron—B. E. Lau- 
trup and E. de Rafael. 174, 1835 (1968) 

Coherent Soft- Photon States and Infrared Divergences. III. 
Asymptotic States and Reduction Formulas—T. W. B. Kib- 
ble. 174, 1882 (1968) 

Dispersion Methods in the 2V Sector of the Lee Model— 
Leonard M. Scarfone. 174, 1903 (1968) 

O(4) Symmetry of the Hydrogen Atom and the Lamb Shift— 
Michael Lieber. 174, 2037 (1968) 

Radiative Correction to Pion Photoproduction—Charles 
Picciotto and Allan S. Krass. 174, 2109 (1968) 

Erratum: Existence Proof by a Fixed-Point Theorem for 
Solutions of the Low Equation—Robert L. Warnock. [170, 
1323 (1968)] 174, 2169 (1968) 





63 INTERACTIONS AND PROPERTIES 
(EXPERIMENT) (see also 61.2) 


63.2 Weak 


Measurement of the Branching Ratio and Positron Momen- 
tum Spectrum for the Decay K®°— 1°+e*+v—D. R. Botterill, 
R. M. Brown, A. B. Clegg, I. F. Corbett, G. Culligan, 

J. McL. Emmerson, R. C. Field, J. Garvey, P. B. Jones, 
N. Middlemas, D. Newton, T. W. Quirk, G: L. Salmon, 
P. Steinberg, and W. S. C. Williams. 174, 1661 (1968) 
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Upper Limit on the Decay Rate Kz°— 2°x"y—R. C. Thatcher, 64.4 Electromagnetic 


A. Abashian, R. J. Abrams, D. W. Carpenter, R. E. 
Mischke, B. M. K. Nefkens, J. H. Smith, L. J. Verhey, and 
A. Wattenberg. 174, 1674 (1968) 


63.4 Electromagnetic 





Proton Compton Effect by Polarized Photons at 90° in the 
c.m, System in the First Resonance Region—G. Barbiel- 
lini, G. Capon, G. De Zorzi, and G. P. Murtas. 174, 1665 
(1968) 


63.6 Strong ——— Induced by Baryons (see also 52.6) 





Proton-Proton Elastic Scattering between 6 and 10 MeV— 
R. J. Slobodrian, H. E. Conzett, E. Shield, and.W. F. Tivol. 
174, 1122 (1968) 

pp Interactions at 10 GeV/c—S. P. Almeida, J. G. Rush- 
brooke, J. H. Scharenguivel, M. Behrens, V. Blobel, 

I. Borecka, H. C. Dehne, J. Diaz, G. Knies, A. Schmitt, 
K. Strémer, and W. P. Swanson. 174, 1638 (1968) 


63.8 Strong -——— Induced by Mesons (see also 52.5) 





Single-Proton Emission Following Positive Pion Absorption 
in Carbon—T. R. Witten, M.. Blecher, and K. Gotow. 174, 
1166 (1968) 

Spin-Parity Analysis of the Low-Mass (1.1-1.4 BeV) K*z 
System in K p—-K*°x"p at 5.5 BeV/c—J. C. Park and 
S. Kim. 174, 2165 (1968) 


64 INTERACTIONS AND PROPERTIES (THEORY) 


64.2 Weak 


Weak Parity-Nonconserving Potentials—D. Tadié. 174, 1694 
(1968) 

Effect of a Degenerate Neutrino Sea on Electromagnetism— 
J. Royer. 174, 1719 (1968) 

Method of Calculating the Axial-Vector Current Coupling 
Constants for Lepton Decays of Baryons—M. K. Au-Yang. 
174, 1731 (1968) 

Current Algebra on the Mass Shell: Leptonic K Decays— 
David F. Greenberg. 174, 1820 (1968) 

Phenomenological Chiral Model for Nonleptonic Hyperon 
Decays—Joseph Schechter. 174, 1829 (1968) 

Sum Rules for Weak BBx Amplitudes—E. Fischbach and 
K. Trabert. 174, 1843 (1968) 

Pole Models for S-Wave Hyperon Decay—D. S. Carlstone, 
S. P. Rosen, and S. Pakvasa. 174, 1877 (1968) 

Current Commutation Relations in R(11)—L. L. Smalley and 
D. W. Joseph. 174, 1937 (1968) 

W*-Meson Production—W. Williamson, Jr., and R. T. Deck. 

174, 1986 (1968) 

Once-Subtracted Dispersion Relations, Current Algebra, and 
Kis Form Factors—J. C. Pati and K. J. Sebastian. 174, 
2033 (1968) 

Hard-Kaon Processes and the Spectral- Function Sum Rules 
—Yoshiaki Ueda. 174, 2082 (1968) 

Weak n Production and the Existence of Second-Class Cur- 
rents—Norman Dombey. 174, 2127 (1968) 

Structure of the Nonleptonic Weak Interactions of Mesons— 
Giovanni Venturi. 174, 2154 (1968) 

Erratum: Radiative Corrections to Ke3° Decays and the 
Al=4 Rule—Edward S. Ginsberg. [171, 1675 (1968)] 174, 
2169 (1968) 


Soft-Photon Theorem for Bremsstrahlung in a Potential 
Model—Leon Heller. 174, 1580 (1968) 

Electromagnetic Properties of Baryons in a Quark-Diquark 
Model with Broken SU(6)—James Carroll, D. B. Lichten- 
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